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A Picture of Motion Picture Making and Costs 
by J. M. BLANKLEY* 


Staff Member, Price Waterhouse & Co., Los Angeles, California 


The vivid technical background of the industry is not slighted in 
the present extended case study which takes note, throughout, of the 
impact of cost upon motion picture production and on deliberations re- 
lating to it. The use of forecast budgeting is portrayed, together with 
the many control features which are a part of general accounting in 
the industry. . 


| aa MODERN MOTION PICTURE for the theatre is a custom-made product, and 

represents a unique combination of artistic, scientific, mechanical, business 
and other talents. Its cost usually exceeds $200,000 and may occasionally reach 
$2,000,000. There have been instances of extravagance and inefficiency in pro- 
duction which have harmed the specific enterprise. Consequently, the question 
of cost control is of tremendous importance to a motion picture producer. In 
this paper, the picture-making process will be traced from the basic planning 
through the production of the picture by the studio organization, with emphasis 
on the cost control features inherent in the process. Also included is a survey 
of the principal aspects of the accounting system and the part it plays in the 
process of control. 

It is appropriate to say, in advance of further detail that, basically, cost con- 
trol in a studio is obtained by use of a pre-expenditure budget and supervision 
of costs by production executives and operating department heads through daily 
cost reports prepared by the accounting department. Although each feature pic- 
ture is nonstandard and no two pictures cost the same, most of the day-to-day 
operations in the studio, which go to make up the many elements of a picture, 
are subject to detailed planning and control. 

” ©The writer is indebted to the following for assistance received in the preparation 
of the article and for reviewing it: I. F. Betts, Controller, Universal-International Pictures, 


Inc., C. F. Nicholson, Chief Accountant, Paramount Pictures Corporation, F. E. Witt, Con- 
troller, Warner Bros. Pictures, Inc. 
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EXHIBIT 1 


Organization of Administration and Production 


Hollywood developed as a center of motion picture production in the earl 
days of the industry, partly because a maximum of sunlight was essential 
shooting and partly because of the proximity of ocean, mountains, rivers, lakes 
deserts and other varieties of terrain necessary for outdoor locations. The sung 
climate is today perhaps not so essential, because much production is on indow 
stages where shooting requirements are more susceptible to control, but th 
location advantages have become important in other ways. The existing a 
centration of talent, technicians, studio personnel, plant and equipment ad 
film business activity, is too firmly fixed to be moved without some compelling 
reason. 

Each studio constitutes a world of its own, in which almost any requiremet 
can be instantly fulfilled. The large studios cover many acres, with miles 
narrow concrete streets, and contain perhaps twenty sound stages, standing sel, 
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numerous office buildings, stores, machine and other shops, garage, projection 
theaters, laboratories, a lumber shed, property shops, carpentry shop, foundry, 
school, wardrobe establishment, lakes, restaurant, hospital, fire department, 
recording theater, and bungalows as dressing rooms for the stars, when required. 
Studios are walled and entrance is forbidden to the unauthorized. 

The spending of many million dollars a year in producing pictures clearly 
requires an intricate division of labor to permit the effective performance of 
many specialized processes in the realms of art, science, craftmanship and busi- 
ness management. The fact that the studio head cannot physically do all the 
work, does not, of course, relieve him of any part of his responsibility for the 
success of his assignment. He reconciles the necessity for division of labor and 
the fulfillment of his overall responsibility by organizing systems of delegations 
of authority right down to the individual, whether actor, technician or janitor 
and organizing also the necessary controls through which each employee dele- 
gating duties has the right and the duty to control their performance. From this 


* point of view, each person’s responsibilities represent the last of a series of prior 


delegations. Budgets, production reports, conferences, inquiries of internal 
auditors and simple observation, are all measures of control and all can be used 
in motion picture production. 

The illustrations in Exhibits 1 and 2, showing the administration and pro- 
duction organizations of a major motion picture studio, reveal the extensive and 
complex departmentalization and the many activities which contribute to the 
making of a picture and the maintenance of a studio. One can also discern the 
various groupings and lines of authority established, reflecting the place of each 
activity in the overall picture and the required degree of proximity of responsi- 
bility to the studio head. 

The particular studio covered by the two exhibits has been considered to 
consist of two more or less separate organizations. One is the organization of 
personnel comprising the picture-making or production function. The other is 
the organization comprising the studio administration function. Although the 
two organizations are, at times, closely interwoven (in many instances the same 
officials and employees are responsible for both the production and the admin- 
istration functions in their areas of activity), nevertheless, distinct lines of 
authority and responsibility for the two separate functions exist and are well- 
recognized. On the other hand, in reading the exhibits, it is well to remember 
that the lines of authority are not always as definite and invariably followed in 
actual practice as might be inferred from the charts. 

The administrative organization deals in terms of an annual program of, say, 
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EXHIBIT 2 


twenty pictures and supervises several pictures at any one time, some in prepa- 
ration, some shooting and the others in finishing. This may be contrasted with 
the production organization where the producers and certain of the staff are 
primarily responsible for or interested in only one picture as it is made and 
where the operating and technical departments are concerned with all pictures. 
The studio organization which forms the background of this paper, may 
easily range from 2,000 to 4,000 persons, depending entirely on the number of 
pictures in production. It may build up our picture of the accounting to note, 
at this point, that studio accounting is concerned mainly with the distribution 
of payrolls, as these represent as much as eighty per cent of total cost. Also the 
major portion of the cost accounting work is the distribution of costs to the 
numerous cost accounts carried for individual pictures, work orders, etc. 


There's Cost in Mind When the Program Goes Into Production 


A year’s general program of pictures is developed before the beginning of 
the production year, based upon meetings of the production executives with 
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lowing conditions: 


|, The general “climate” surrounding pic- 
ture production, comprising the political 
and economic scene at home and abroad 
{including the foreign exchange restric- 
tions), the state of the industry gener- 
ally and the impact of technological 
improvements and inventions in the in- 
dustry, ¢@.g., 3-D (third dimensional) 
films. 

2. The public preferences in the way of 


other members of top management. This program takes into account the fol- 


office returns, popularity polls and other 
sources. War stories, musicals, comedies, 
the classics, biographies, fantasies, ad- 
venture epics, crime, science, fiction, 
racial and social themes, family films— 
all have had their ups and downs. 


- Unreleased films and unproduced stories 


or other literary material in the existing 
inventory, as well as contractual com- 
mitments for actors. 
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stories, stars, etc. as revealed by box 


Decisions will be reached in the broad terms of total production expenditure 
for the year, the approximate number of pictures to be made and their type. At 
the same time, the extent and direction of capital expenditures will also be 
decided. Other meetings are held during the production year and the program 
is revised and refined as changing conditions dictate. 

After the year’s program has been approved, the studio head calls together 


"the studio's major executives, including the production manager, studio manager, 


head of the writers’ department, story editor and the staff of producers (each of 
whom may be a specialist in a different type of picture). He outlines the plans 
for the forthcoming year and assigns to each producer the task of producing a 
specific type of picture, the story for which may or many not have been chosen. 
He indicates the approximate amount of the budget, the shooting dates and 
possibly the directors and stars. In those cases in which the officials do not have 
a specific story in mind, the estimated cost is based chiefly upon the star’s rating. 

The task now passes to the individual producer, who is an individual of high 
attainments in the realms of art, motion picture techniques and business man- 
agement and who coordinates and molds all the highly-skilled elements which 
go into the making of a picture, and comes out with a product, bearing the 
stamp of his personality, which he hopes will be a financial and artistic success. 
(A producer may be his own boss, producing in his own or in rented studios. 
However, the majority of producers are employees of the major production 
companies.) The producer's job in making a picture may be divided into four 
phases: the story, preparing for production, shooting and finishing the picture. 
Each phase will be examined in turn as it applies to an individual picture. 


The Story—-and Five Consequential Cost Considerations 


The story can make or break a picture. Since substantial expenditures are, in 
effect, pyramided on it, its importance is obvious. Characteristics usually con- 
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sidered are originality, wide appeal, a good plot, strong and interesting charac. 
ters, and whether it is translatable into attractive screen action. The story may 
be originated and developed by the studio writers or it may be purchased outside 
the studio in the form of a magazine article, novel or stage play. It is the story 
editor's responsibility to sift the stories, choosing the suitable and discarding the 
unsuitable. The reading department reads a wide variety of published material, 
much of it in the publisher's advance proofs, and prepares for the studio pro. 
ducers synopses of all suitable stories. 

After acquiring a story, the next step is to adapt it to the screen, which is 
done by a writer, either under contract to the studio or free-lance. Motion pic- 
ture writing is an extremely specialized field and the producer chooses his writer 
according to the type of screen play required. After discussion with the pro- 
ducer, the writer prepares a “treatment,” which is a rough sketch written in the 
form of a short story outlining the essentials of the characters and plot and the 
highlights of the dialogue. In collaboration with the producers and the director 
(who has had the benefit of discussions with the art director, cameraman and 
others), the writer then prepares the screen play which represents a chrono 
logical arrangement of the action and dialogue broken down into sequences, sets 
and scenes. After undergoing review by the art, camera, budget and other de 
partments, the screen play is revised and emerges as the first draft of tise “script” 
(this is the term applied to the mimeographed copies of the screen play). 

The script is now scrutinized by the legal department to forestall any possible 
future legal claims as to invasion of privacy by individuals who profess to see 
in a name, telepone number or other identifying matter, a reference to them 
selves. Through the censorship and foreign department of the studio, the 
script is voluntarily submitted to the Production Code Administration, which 
examines it for censorable or other matter which might give offense in the 
various states or abroad on matters of politics, religion, customs, etc. Revisions 
suggested by the administration are usually made or compromised but, on occe 
sion, the producer stands firm on the grounds that the suggested change would 
destroy the basic concept of the picture. The producer then is prepared to risk 
the picture’s being banned in certain areas. With this approval, the shooting 
script is completed, forming the basis for all subsequent action on the picture 
Copies of the script are distributed to all interested parties. 

The script development must take into account, not only the entertainment 
features but also the cost elements involved. The more important elements 
affecting the cost of a picture relate to the following: 

1. Cast of players—The number and im- to tell the story must be worked out is 
portance of the various players required line with the expenditure allocation. The 
1392 N.A.C.A, BULLETIN 
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total amount to be invested in the pic- 


4. Footage length—Timing of the script es- 
ture will ap vary according to the 


tablishes the approximate footage length 


importance of the stars who are con- of the finished product as it will appear 
templated to play the roles. in the theatre. Eliminations to arrive at 
2. Number and size of sets—Showmanship the desired footage are made to better 
dictates many large and luxurious set- advantage in the script stage rather than 
tings, but the story must be told in a after the money is spent to shoot the 
limited number of sets if costs are to footage. 
be kept at @ minimum. In addition to 5, “Creating the illusion"—The motion pic- 
the cost of set construction itself, the ture can fell its story in different ways 
size of the set determines the number according to the amount of money allo- 
of players, props, wardrobe, etc., and cated for expenditure. In a low-budget 
also the number of crew members re- picture, the king's general receives a 
quired to operate the set. message that the guerilla leader has an 
3. Number of shooting days—Cost of the army of a thousand fighters prepared to 
shooting company crew is in the range attack and you see a picture of the 
of $10,000 per day, so the script must leader and a few of his lieutenants. In 
be designed to tell its story in a given a high-budget picture, you see a picture 
number of shooting days, according to of the army. 


its cost allocation. 


From Tentative Shooting Schedule to the Budget 


There are two broad categories of activities in making pictures, those of the 
artist and those of artisan. The artistic comprises the activities, principally, of 
the producer, writer, director, actor, cameraman, art director, wardrobe designer, 
the cutter and the musical director. The artisan activities comprise set construc- 
tion and operation and the other mechanical phases of picture making. It is this 
latter category which largely comes within the orbit of the production manager, 
whose department is primarily responsible for the physical progress of the 
picture. 

On learning from the studio head the projected production activity for the 
year, the production manager makes plans to spread it fairly evenly over the 
year, to avoid hold-ups through lack of stage space and other studio facilities. 
On receiving the script, he assigns to the production of a picture both a unit pro- 
duction manager and an assistant director. To the assistant director is delegated 
as much as possible of the detail of the director’s duties. It is his duty to ensure 
that everything and everybody needed during production will be on hand in the 
tight place and at the right time and also to direct background action during 
shooting. He acts as liaison between the director and the production office, and 
other departments if necessary. The unit production manager is the business 
and contact man who keeps ahead of the requirements of directors and assistant 
directors, so that settings and equipment for specific sequences are ready when 
needed. He may handle the affairs of several companies at once. 

One of the first and most important jobs of the assistant director is the break- 
down of the script into sets and scenes, furnishings the requirements relative 
to locations, construction, props, cast, wardrobe, music, etc. This breakdown 
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BUDGET DETAIL FOR FILM AND PROCESSING COSTS 


RATE 


EXHIBIT 3 


provides a cross-indexed catalog of the entire production, with everybody and 
everything appearing in it, and serves as the basis for preparing the budget 

Next, there is prepared a tentative “cross plot shooting schedule,” with the 
left hand column headed “characters and extras,” and the remaining columss 
covering the shooting dates chronologically arranged, each column also indicat 
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ing the set being shot. When completed, the schedule shows, at a glance, when 
and where each player is required and also the probable sequence of photog- 
raphy and the location thereof. Seldom are scenes shot in script sequence, pri- 
marily for cost reasons. Proper scheduling will permit the economical use of 
either physical facilities or manpower. For example, a high-salaried actor may 
be required in the early and closing scenes in the script and not in between. The 
cost factors must be weighed against the natural inclination of a director to shoot 
a picture in script continuity. 

Copies of the script-breakdown and of the tentative shooting schedule are 
sent to all departments directly concerned in the production, with the request 
for a departmental budget which will show the direct cost of the service required 
segregated by sets. After the departments have had an opportunity to consider 
the schedule, the production manager calls a budget meeting, usually attended 
by the producer, director, assistant director, unit business manager and all 
department heads interested. At this meeting, each individual breakdown page 
is discussed from all production angles. Factors discussed include the location 
of sets, ie., whether stage or location, day or night photography, type of photog- 
raphy, i.e., straight, process or miniature, number of extras required, weather 
effects and any particular departmental production problem. Any suggestions 
aimed at increasing efficiency and decreasing shooting time are discussed. The 
availability of studio props, wardrobe, transportation equipment, etc. is made 
known to the production manager to help make budget decisions. 

Thereafter the departments prepare their budgets, turn them in to the pro- 
duction office (or to the cost and budget department at some studios), where 
they are assembled, completed where necessary and overhead added. (These 
departmental budgets are framed by reference to the established chart of 
accounts which will be discussed later in relation to the accounting system). 
Attached as Exhibit 3 is one page of the budget forms used by one of the 
studios, showing the type of information compiled regarding the estimated cost 
of film and its processing by a laboratory. The complete budget numbers about 
ten pages and covers all phases of picture costs. 

At a general budget meeting, representatives of the departments dealing with 
major controllable items (sets, casting, wardrobe, etc.), the production manager, 
producer, and others discuss the assembled budget with the object of eliminating 
or combining scenes and sets wherever this can be done without prejudicing the 
picture’s prospects. From this meeting emerges the final shooting schedule 
which is sent to the various departments to make the necessary preparations. At 
this point, the final revisions of the script are made. 
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Final Preporation for Shooting 


The producer usually casts the stars. The casting director initially selects 
the feature players and bit players, who are subsequently approved by producer 
and director. Extras are obtained from Central Casting Agency which supplies 
such players to all studios. This agency has a very extensive listing of available 
extra talent, extremely well cataloged. It is said that a cross-eyed, cauliflower. 
cared, bow-legged male can be located in a matter of minutes. 

“Sets” are the interiors and exteriors called for by the script and, as such, 
may comprise a room, a city street, a sailing vessel, an iceberg or any background 
for a particular scene in the script. They are designed by the art department. 
The initial sketches are prepared by the art director assigned to the picture. 
After approval by the department head, the director and the producer, the final 
designs are executed by a force of designers, draftsmen and artists. Models are 
made from the plans for easier visualization by the director, construction depart- 
ment, set dressing department and others. From the approved plans, cost esti- 
mates are made which should closely approximate the previously approved 
budget. Blueprints of the sets are prepared and distributed to the various con- 
struction departments, which build and erect the sets as schedule requires, 

The sets are dressed by the property department which collects the necessary 
furniture, drapes, rugs, pictures, etc. from the studios’ own extensive inventories, 
or makes arrangements for their rental. In providing the necessary props, the 
property department will often have recourse to the research department and 
may call in specialists for particular duties, e.g., on interior decorating or on 
matters of etiquette. 

A wardrobe “plot” is also prepared, describing briefly for each principal actor 
and actress and identifying by number, the clothes worn in successive scenes. 
These clothes are designed by the studio designer after conferring with the 
research department as to any particular mode and style. Often it is necessary 
for a designer to anticipate the following year's styles. Trips to Paris in the 
spring may not be a studio extravagance. As an alternative to designing and 
making the necessary clothes, rental is often resorted to. 

The production manager calls a meeting between the director, composer and 
the head of the music department to discuss the musical requirements and cost, 
The functions of the music department are to compose, arrange and record the 
score for each picture and to arrange and schedule the prerecording of numbers. 

There are many other preparations. Some typical ones follow. Makeup and 
hairdressing tests for the principal characters are supervised by the directors, 


N.A.C.A. BULLETIN 





1396 








SBEBEBABERABB 


tive 





y selects 
producer 
supplies 
available 
liflower- 


"picture. 
the final 
dels are 
1 depart- 
cost esti- 
ipproved 
ous con- 


1ecessary 
entories, 
‘ops, the 
ent and 
Z Or on 


pal actor 


with the 
ecessary 
s in the 
ing and 
oser and 
ind cost. 
cord the 


eup and 











costumes are fitted, major props are approved by the director, bit players prop- 
erly costumed must be approved, extras seen and chosen. The staff, consisting 
of cameraman and his assistants, sound men, property men, “grips” (stage- 
hands) and others must be assembled. A day or two before shooting, the assist- 
ant director makes out and posts his “call sheet’ indicating the picture, name 
of set, stage number, actors with the particular costumes required, hairdressers, 
makeup people. To the casting department he sends the slips showing the 
starting dates of principals. A brief inspection tour is made by the director 
and assistant director to see that sets are properly buiit, dressed and decorated. 
The principal players are rehearsed for a short period before actual shooting. 


Shooting: The Costly Operation 


It is during the shooting stage, lasting in the major studios from twenty to 
fifty days that the greater part of the costs of the picture accumulate, usually in 


. excess of $10,000 per day. A delay of an hour, perhaps because of a misplaced 


prop, or through faulty workmanship at a vital point, may cost the studio well 
over a thousand dollars. Appreciation of this fact in part explains the excep- 
tional thoroughness of the preshooting preparations. The fact that as many as 
fifty hardworking shooting days will yield only ninety minutes of screen showing 
time, i.e, two minutes achieved per day of shooting, reflects the extent of 
activity on the set immediately prior to the actual shooting, and the extreme care 
taken and time devoted to achieve the perfect shot. 

Various references have been made to the preshooting activities of the director. 
Once he starts shooting he has the story well in mind and knows exactly what 
he wants. His job is to tell a story through the medium of the camera, con- 
centrating on objects of dramatic interest. As storyteller, the camera has great 
mobility. It can be still or move, it can see on, above and below the earth and 
the sea, it can even look through keyholes! The director has two main objec- 
tives. The first is to anticipate correctly the audience reaction to the situations 
portrayed. For this he needs to be an expert in knowledge of people, their 
mental processes, social habits, weaknesses and prejudices. The second is to 
evoke inspired and convincing performances from his players, in the light of 
the audience reaction. His job is not unlike that of the conductor of a sym- 
phony orchestra performing a great musical work. 

The tangible form of the completed picture is a celluloid ribbon perhaps two 
miles long with as many as 150,000 photographs, each the size of a postage 
stamp. These photographs are in the charge of the person variously known as 
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cameraman, cinematographer or director of photography, who has several assist. 
ants. He must not only make mechanically good pictures of the physical setting 
and action before his lens but, by arrangement of the lighting and other tech. 
niques, must capture the dramatic and emotional mood called for by the direc. 
tor. The cameraman and director work in such close cooperation and so combine 
their personalities in their job, that such intangibles as personal friendship and 
compatability of temperament enter into the question of efficiency of the opera. 
tion, with a definite effect on cost. The same applies to cameraman and star, 

The scenes are shot several times, although possibly at different angles, 
Camera “take” number and scene number are indicated in the film to identify 
each section of the film when it is eventually processed. The script clerk pre. 
pares a report of shots taken to identify good or bad “takes.” Daily reports are 
prepared showing film used and printed, in footage and by scene. When a pic. 
ture is made in technicolor, it is necessary to rent the cameras. These are pro. 
vided with camera crews. The color camera uses three strips of film in simul- 
taneous operation, three color separation negatives being made and, after proc. 
essing, incorporated into one final single film. 

The chief sound technician or “head mixer” supervises the placing of the 
microphones to pick up the voices of the actors and the leads connecting them 
to the recording equipment and the mixing booth. Most sound effects and 
music are recorded at a later stage and the final track may represent a composite 
of several individually-recorded tracks, with the intensity of each adjusted a 
required. In recent years, sound recording has been improved and simplified 
by conversion from photographic to magnetic tape recording. 

Grips sew and place all painted canvas such as backgrounds, hang the scaf- 
folding for the lighting platforms around the perimeter of all sets, and operate 
the sets after shooting commences. Electricians deliver the lighting effeds 
ordered by the cameraman. The head electrician is called the “gaffer” and his 
assistant the “‘best boy.” Other members of a stage crew include makeup artists, 
personnel from the wardrobe department, painters, plumbers, nurserymen, etc. 

If a production has an out of town location, the company files are searched 
for a suitable location. Otherwise the location manager, unit production ma 
ager and perhaps the director search for one. The unit production manager 
makes afrangements for transportation, necessary rentals, hotel accommods 
tions and meals. The film shot each day is shipped to the studio laboratory and 
the reports of the assistant cameraman and assistant director indicating the 
progress of the shooting are mailed daily to the studio production office, The 
unit production manager is in frequent telephonic or short-wave radio com 
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munication with the studio. Nor is accounting overlooked. A location auditor 
reports daily on costs incurred. 

There is a check on the quality of the daily shooting in that the studio head, 
producer, director, cameraman and others see the “daily rushes” representing 
the previous days shootings. If satisfactory, orders are given to dismantle 
(“strike”) the sets on which the scenes have been taken. If unsatisfactory the 
scenes are retaken. 

A daily production report representing the achievement of the shooting for 
the day is prepared by the assistant director and the unit production manager 
and shows all significant production data. This would include number of pages 
of script shot, hours worked by actors and others, footage of picture negative 
and magnetic film used, reasons for delays, status of production, etc. This 
report is used by the accounting department to check the accuracy of overtime 
and other payroll premium payments required under union contract. 


"Finishing" The Picture 


All exposed film is delivered, together with the cameraman’s daily reports, 
to a film laboratory at the end of the day, where the good “takes” are devel- 
oped and prints made therefrom. A cutter assembles good takes into scenes and 
sequences in chronological order. This is called the “first cut” positive. It is 
edited and further cut to a length suitable for release. It is then shown to the 
directors and producer and additional adjustments made if required. The func- 
tion of the cutting department is a most important one, because in fitting to- 
gether the daily film footage into a completed production by selecting and elim- 
inating various scenes, it edits the picture and does much to create the tempo 
and merit of the ultimate product. Before the final release, the picture is usually 
previewed in one or two local theatres. Valuable lessons in audience reaction 
may be gleaned from these previews and often further cutting, or even retakes 
and added scenes, may be indicated. 


Use of the Forecast Budget and Daily Reporting 


In accounting literature, there are two generally accepted kinds of budgets. 
One is called a control budget and the other is described as a forecast budget. 

Most studios use the forecast type of budget both for direct cost and over- 
head. The chief reason for this is the inability to set standards of performance, 
because the artistic nature of much of the productive process prevents standard- 
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ization and makes difficult accurate pre-production planning of a story, and the 
transfer of it to film is not something which can be set down with preciseness 
on a timetable. Many times schedules of operations are upset by delays for 
rewriting and plans for a particular production are affected by story changes 
even after production has begun. Under such circumstances, it is not unusual 
to experience periods when, at most, one or two pictures are before the cameras 
and other periods when six, eight or ten are shooting. This condition has 
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drastic effect upon costs, overhead expense, size of plant required and worker 
productivity and morale. The public constantly demands something new and 
different and it is the attempt to get novelty and freshness into the story, which 
is time consuming and which upsets many schedules. 

Some studio managements are convinced that control through budgets pre- 
pared in advance is not as effective as control exercised from day to day as each 
expenditure is authorized. 

As a basis for evaluating the closeness of actual costs to the forecast budget, 
supplemented by “‘on the spot” authorization techniques such as studio head and 
producers’ approvals and conferences, the studio prepares daily and weekly cost 
reports, which may be in memorandum form or taken directly from the financial 


accounts. Examples of some of the reports are the following: 


|. Daily summary of picture costs—This sets 
forth for all productions in progress, 
name of picture, status of production 
(f.e., day behind or in advance of sched- 
ule), costs today, cost-to-date, esti- 
mated cost to complete, estimated final 
cost and budget. Exhibit 4 is illustrative. 

2. Memorandum of daily production costs. 
—This is a summary which shows, for 
each picture listed, similar information 
as to its status and also the composition 
of costs by main production subaccounts. 
Exhibit 5 shows a typical production 
cost summary. 


3. Memorandum of daily production costs. 


—This consists of detail which tabulates 
by production subaccounts the con- 
ya information in Exhibit 5 already 
cited. 


. Daily set costs—A tabulation report is 


issued for each picture showing the set 

number, description, charges today, 

total-to-date, budget, and estimated 

from plan. Exhibit 6 represents this re- 
rt. 


port. 
. Other daily or weekly reports give de- 


tails of expenditures, with budget com- 
parisons which relate to properties, 
wardrobe, transparencies, set dressing, 
etc. 


Progress on production is discussed at the all-important daily production 
meetings, at which top production executives are present. The available cost 
reports and also the daily production report are discussed. Decisions are taken 
and departmental heads briefed as to any required remedial action. 


Budgeting Overhead; its Allocation to Productions 


We have so far considered the direct production elements. However, a sub- 
stantial part of studio expenditures is not assignable to specific pictures and is 
classified as overhead, which usually has the following components: 


Salaries and expenses of: Legal 
Executive administration (vice president Personnel 
and his assistant) Service Departments— 
Business anc operating departments— Transportation 
$ Cafe 
uction office Stenographic 
Casting Maintenance Departments— 
Accounting Police 
Purchasing Fire 
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instructed to prepare the budget for their departments on the basis of an assump- 
tion that a given number of pictures will be in production at all times through- 
out the budget period of six months or a year. At one studio, the memorandum 
accompanying the final approved budget states, 


“While the budget has been approved by ................ , such approval does not 
constitute authority to spend up to the amount of the budget. Every effort should be 
continued to bring the actual expenses for this period under the budget.” 


Actual performance is measured against the budget by the preparation of a 
monthly departmental overhead report. Exhibit 7 shows the account captions 
from such a report for a single department. The report, itself, provides for 
budget comparisons (apportioned to the period-to-date) and the highlighting 
of a single percentage of actual costs to budget. These departmental overhead 
statements are also summarized into one statement for the studio. 

Net overhead expense is allocated entirely to production costs by the end of 


_ the year. The basis of charging is a percentage of direct costs (which essentially 


is the same as the labor dollar method commonly used .in industrial manufac- 
turing operations), but different rates may be applied as between feature films 
and other types of production. Overhead will also be charged to outside pro- 
ducers renting studio facilities at agreed upon rates. 


Accounts Are Set Up To Meet Control Objectives 


We have covered some of the means through which cost control is achieved, 
such as overall plans for the expenditures in terms of dollars for a production 
year, the departmental organization of the studio to permit efficient operations, 
the compilation of forecast budgets of direct and indirect expenditures, and the 
preparation of operating reports in significant detail and in terms of dollars. 
The effectiveness of all these means of control is based on the underlying system 
controlling at the very source the individual payments, whether for salaries and 
wages, merchandise or services, and the proper recording of each on the studio 
books, This system forms the basis of reports, accounts and other data used by 
management for the control of costs and other purposes. 

As to classification of accounts, expenditures are recorded and grouped so 
as to give the maximum benefit to management in guiding the operations of the 
company and assessing its efficiency. The classification of accounts must, accord- 
ingly, permit the accurate measurement of significant elements of cost and must 
also be integrated with the studio organization, so that costs may likewise be 
measured in terms of individual responsibility. The production accounts of a 
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studio are similar to those established by any industrial company over its in- 
ventory, to the point where the product is completed and shipped. The accounts 
deal primarily with the flow of working capital, subject to the inclusion of 
fixed charges, such as depreciation of plant and amortization of prepaid expenses. 
The controlling ledger accounts fall into three groups: 


|, Studio accounts representing the studio of tabulating equipment). These con- 
working capital. tain the greatest volume of transactions 
2. General office accounts to which com- — pod iages pes ae ~~ 
Srene- ion costs and overhead expenses. y 

= ae Se Se oe are cleared monthly, either into the 


production cycle or to general office 


3, Tabulating clearing accounts (the studio cae. 


maintains most of its records by means 
The production of motion pictures lends itself to the job order method of 
costing, with each picture being a unique venture for which separate costs and 


gross profits are determined. The classification of direct expenditures for each 
picture is functional, as in Exhibit 5, but does not necessarily follow the depart- 


_ mental scheme of the studio, as in Exhibits 1 and 2. The overhead expenditure 


is classified primarily by department and, within each department, by natural 
expense or as to object. Exhibit 7 shows this account detail. In addition to the 
departmental control accounts and subaccounts, departmental work order num- 
bers are assigned to specific departments and are used to control certain items 
of expenditure which occur frequently throughout the year and are of a nature 
peculiar only to the particular department. Apart from the production and 
overhead subaccounts mentioned, there are “set numbers” or “job numbers” 
applicable to sets, wardrobe costumes or wherever it is desirable to assemble as 
a unit any group of costs for purposes of special control or fact finding. 

Procedures encompassing purchases, payment, timekeeping, payroll, etc. em- 
body the well-established principles of internal control under which one person 
or department provides checks or controls on the work of another. Procedures 
in this respect are those normally found in industrial enterprises, modified only 
to take into account the peculiar aspects of picture making. Some highlights of 
a studio's methods are now given for their interest as part of the motion picture 
accounting procedure. 


Procedures: Purchasing and Payment 


The purchasing process is initiated by a requisition prepared by the depart- 
ment requiring the goods or by the storekeeper, approved by the studio business 
manager (another pre-expenditure check), and then sent to the purchasing 
department. Nearly all purchasing is centralized in this department for the 
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DEPARTMENTAL EXPENDITURES 





SALARIES AND WAGES 
Regular 





Overtime 
Vocotions and Poid Holidays 





Sick Leove 
Paid Absence 





Retaining Time 
Work Orders App!.—From within the Dept. 





Work Orders Appl.—From Other Depts. 
From Other Depts. 





Retrooctive Wage Adjustment 





OPERATING SUPPLIES & EXPENDITURES 
Dept'l. Work Orders—Mat'l. & Outside Cost 





Dept'l. Supp. & Exp.—Mat'l. & Outside Cost 
Stotionery ond Office Supplies 





Restouront Food and Supplies 
Telephone Exch. and Toll Calls 





Telegraph ond Teletype 
Postage 





Freight, Express and Cartage 
Use of Studio Auto Equi t 








Woter and Gas 
Light ond Power 





Traveling, Living and Entertainment 
Overtime Meal Allowonces 





Inventory Adjustments 
Rent of Equipment ond Materials 





Rent of Reol Property 
Toxes and Licenses 





Social Security Toxes 
General !nsuronce 





Workmen's Comp. Insurance 
Public Liability & Prop. Damoge Insurance 





Dues—Producers’ Org. and Others 
Employer's Contribution—Welfare Fund 





Miscellaneous 





ESTABLISHMENT OF RESERVES 
Depreciation 





Doubtful Accounts Receivable 
Salary Write-offs 





Scenario Write-offs 
Story Rights Write-offs 





SERVICES RENDERED 
Accounts Receivable, Etc. 


— 





Productions—Regular 
Productions—Special 





Home Office—General 
Publicity ond Advertising _ 





Deportmental 
Work in Process 








Scenorios 





Special Dept'l. Work Orders 








EXHIBIT 7 





obvious reasons of more efficient meth. 
ods of purchase and of subjecting de. 
partmental activities to control, Some 
purchases for the wardrobe and prop. 
erty departments are made during the 
course of shopping expeditions by rep. 
resentatives of those departments when 
personal inspection and expert judg 
ment may be necessary. 

A purchase order system is in opera. 
tion for most purchases. The vendors 
invoices are compared in the account. 
ing department with the purchase 
orders and receiving reports, checked 
as to arithmetical correctness and, after 
distribution and other data is noted 
thereon, dispatched in batches to the 
tabulating department. From these in- 
voices, both remittance cards and dis 
tribution cards are punched containing 
among other data, due date. Each day 
the distribution cards are sorted and 
tabulated as to due date to establisha 
control of payments by due date. The 
remittance cards are also sorted and 
tabulated by due date and balanced tp 
controls. They are filed by due date 
to be used later as the basis for print 
ing checks and tabulating a chek 
register. 


Procedures: 
Payroll and Timekeeping 

As to the regular (or mechanial) 
payroll, which excludes the executive 
group and special talent, employment 
or “star” notices are approved by the 
department head, as are also mit 
changes and job changes. A timekeepet 
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inserts call and dismissal times on the time cards, which show the rates of pay 
as established in union contracts, and also rings the cards in and out. After the 
shift is over, the cards are collected, the timekeeper checks call and dismissal 
time against ringing time and enters any penalties on the card. The cards are 
then further checked in the payroll department. 

Distribution of employee earnings to the cost accounts is written up by clerks 
in the mechanical departments by inserting the number of hours to be charged 
to various accounts on the cards or by filling out a daily payroll distribution 
report, in which case the payroll department transcribes distribution on to the 
time cards. The payroll department also enters, on a control sheet miaintained 
for each employee, the gross earnings and account distribution. The cards are 
then sent to the tabulating department where they are punched for cost distribu- 
tion and sent through the multiplier for extension of earnings. The cards form 
the basis of the payroll register, payroll checks and other payroll records. 

Employment and termination notices of contract players, free lance players, 
weekly extras and stand ins, originate in the casting department and are signed 
by the casting office. The more important ones are cosigned by the studio head. 
Where applicable, information on the notices is checked to copies of employ- 
ment contracts in the payroll department. Special time cards are used for the 
players and overtime is approved by the assistant director. The distribution of 
their salaries is obtained from a distribution sheet received by payroll depart- 
ment from the casting office. This distribution is also checked to a copy of the 
daily production report as to time worked, lunch period, dismissal time etc. 

There is considerable activity in hiring extras and day players, which make 
up the so-called “direct and extra talent” payroll of a studio. The essential 
elements of control in the procedures surrounding their employment, payment 
and recording of the transactions follow. A requisition for the talent from the 
assistant director, signed by him and approved by the unit manager, is sent to 
the casting office from which the calls for work are issued, usually to Central 
Casting Agency as mentioned previously. Direct talent vouchers are prepared 
by Central Casting Agency. The identifying data, rate of pay, role of job, and 
call time shown on the vouchers are entered by the studio’s casting office or by 
Central Casting Agency. 

The vouchers are given to the players as they report in the morning. The 
time checker, with the approval of and under the direction of the assistant 
director, stamps the quitting time on the vouchers. The players sign the vouchers 
and turn thern in to the cashier as they leave. Straight and overtime hours and 
pay are computed and entered on the vouchers. The daily call sheet listing the 
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players for the day, is prepared by the casting department and the daily extra 
sheets prepared by Central Casting are completed to show amounts payable and 
distribution. Vouchers are proved for arithmetical accuracy in total and sent 
to the tabulating department where time cards and earnings cards are punched 
for cash voucher. From these cards are produced the payroll register, payroll 
checks and other payroll records. The checks, after processing through the 
check signing machine, are distributed through the mail by the cashier or held 
for pickup at his office. 


Procedures: Stores 


Supplies and materials used for a picture may be obtained by direct purchase 
or may be obtained from the stores maintained by the studios. The controls 
surrounding these stores and the issues from them contribute substantially to the 
overall control of picture costs. The account classification for materials and 
supplies broadly follows the departments served. There are various storerooms 
and procedures and methods of control vary, but they all employ some pricing 
method and are subject to periodic audits by representatives of the accounting 
department. Debits to inventories accounts may include purchases, transfers 
from work-in-process jobs and inventory adjustments, and credits are by prop 
erly authorized requisitions covering withdrawals and by periodic inventory ad- 
justments determined on the basis of physical inventories. All transactions are 
recorded at cost, and physical inventories are taken at varying times during the 
year. The perpetual inventory records also facilitate reordering of supplies 
where minimum quantities are in stock. Inventories are generally grouped as 
follows: 


1. Lumber, paints and other set construc- 2. Such items as raw stock films, drapery 


tion materials held primarily for use by material, gas and oil, etc., which an 
many departments and under the control placed under the control and at the dit 
of the general storekeeper operating posal of specific departments, such a 
under the jurisdiction of the purchasing camera, general maintenance shop, prop 
department. erty, set construction, transportation, 


wardrobe and others. 


Accounting for Services Among Departments 


Interdepartmental services are common in the studio, just as in industry. 
There are three groups of departments; operating departments, the costs of 
which are cleared mostly to production, with the remainder to overhead, admit- 
istrative and general departments, the costs of which are usually charged 
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overhead and service departments, the costs of which are cleared to production, 
generally on some unit rate basis. Interdepartmental charges are made by the 
following departments: cinema laboratory, mimeograph, music scoring, pro- 
jection, floor covering, sound recording, still laboratory, transportation, mail- 
room postage, printing services, film stock shots, restaurant services, secretarial 
and electrical power. Such charges represent a credit to the overhead expense of 
the department rendering the service. A valuable element of control is the fact 
that, before the memorandum of charge can be recorded, it must be approved by 
the department by which the service is received. 


Multipicture Salaries; Abandonments: Salvaged Sets and Props 


In accounting for a studio’s transactions, trade practices have developed for 
the absorption of certain costs, either as a direct cost or overhead. Some of these 
are summarized in succeeding paragraphs. 

A problem is presented in the treatment of salaries of actors, directors, pro- 
ducers, writers and others under long-term contracts providing for the making 
of more than one picture. An actor may be required to make two pictures over 
a four year period, not more than one to be commenced in each two year period, 
at a total salary of $100,000 payable weekly. The favored practice is to charge 
each picture with an equal share of the total contract salary, i.e., $50,000 the 
charge being made in full as soon as shooting on the picture has commenced, 
regardless of how much has been paid under the contract. There is, thus, at any 
particular time, an overdistributed or underdistributed balance in respect to such 
salaries, 

At the end of the first year of the two-year period in the illustration, if the 
actor has not been called upon to render his services, the $50,000 paid would 
be written off as overhead expense. This example is clearcut, since the employ- 
ment contract is specific as to number of pictures and time of performance. 
However, in many cases, artists and other creative talent are carried on contracts 
with annual options which permit the studio to assign them to productions as 
needed. In such cases, the studio management group estimates the number of 
productions that the artist will work on during the option period and, usually, 
a prorata share of the artist’s total compensation for such period will be allo- 
cated to each of the specific productions. 

Where a contemplated production is abandoned, and this usually occurs prior 
to any photography, accumulated costs are writen off to overhead expense. Un- 
used stories and treatments are reviewed periodically as to suitability and, if no 
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longer considered usable, some studios will charge accumulated costs to overhead 
expense, Some studios have adopted the practice of providing amortization 
monthly on their rights and scenarios account to cover the normal amount of 
development abandoned in the search of good material. Thus, over a specified 
period, a story idea which has not been placed into production will become fully 
amortized. 

Wardrobe, small props and other special items are usually purchased or man- 
ufactured for a specific production and, in some cases, salvaged without credit 
being given to the costs of the production. Subsequent reuse in another produc- 
tion is free, except that costs of alteration or repair are charged. Perpetual in- 
ventory records are maintained over this stock for insurance and control pur- 
poses. Sets are left standing on the stages or on exterior locations as long as 
possible, with the hope that they may be usable, after modification, in another 
picture. The full cost of the set is considered chargeable to the first picture. 


Ledgers, Entries, Sources—and the Financial Report 


Accounting records covering the studio’s activities include: general ledger, 
subsidiary ledgers (production, scenarios, departmental overhead, and depart- 
mental work orders) and journals. Each subsidiary ledger comprises a detailed 
record mainiained on tabulating equipment showing details of all transactions 
during the week, with opening and closing balances for the particular account 
and subaccount and a handwritten ledger consisting of control accounts, the 
entries being made therein from approved journal entries. In addition, when 
each production is completed, there is a separate tabulation of all transactions 
relating to it classified by account and subaccount. The studio's accounting 
department considers this to be the “bible” of the picture cost. It has been 
said that the usual “bible” may represent as much as a million dollars of ex- 
penditure per inch of thickness. Other subsidiary ledgers are maintained for 
land, buildings and equipment, accounts receivable, etc. A typical list of journal 
entries, originating from tabulating media is as follows: 


DESCRIPTION TABULATING SOURCE MEDIA 
Stock requisitions Stock requisition memoranda 
Interdepartmental services Service memoranda 
Cash received Typed cash received record 
Cash disbursed Typed cash disbursements record 
Regular pay oll distribution Timecards, payroll distribution reports 
Extra and special payroll distribution Talent or day vouchers 
Accounts payable invoices Invoices 
Location expenditures and miscellaneous Location expense reports, etc. 
Journal entries Journal vouchers 
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To facilitate rapid identification of transactions, every recorded transaction is identified by 
a source code reference to the particular subdivision of the above journal entries. Thus: 


SOURCE CODE NO. JOURNAL SUBDIVISION 
110 1) Stock requisition (10) Precision machine shop 
206 2) Interdepartmental services 6) Sound recording 
30! 3) Cash received 1) X Bank account 
503 5) Regular payroll distribution 3) Tuesday 


The accounting department issues each month a comprehensive financial re- 
port containing the following information: 


1. The studio balance sheet, with support- 2. Summary of production activity for the 
ing schedules showing the detailed com- month. 
position of each asset and liability ac- 
count, It is customary to find inventory 
accounts covering costs of unreleased 4. Changes in the rights and scenarios ac- 
productions and advance preparation as count (covering story rights and script 
follows: writing). 
a. Productions completed but not re- ¢ 
leased, at cost. 
b. Productions in progress and charges 
to future productions, at cost. 
c. Rights and scenarios unproduced, a’ 6. Summary of advances to any other mo- 
cost less reserves of $ xx. tion picture companies which may be 
d. Raw materials, ies, supplies, renting facilities of the studio. 
etc., at cost or less. 


. Changes in fixed assets accounts. 


. Summary of direct and overhead charges 
and their distribution by production for 
the month, with cumulative figures. 





This is "Where We Came In" 


It seems fitting to close the present article with the foregoing description 
of books and entries and of the financial accounting periodically made. Under 
some circumstances, the article might have begun with this material. However, 
in the present case, our interest has centered in costs and control. For this 
reason, we started with a somewhat extensive background relating to the motion 
picture industry, interesting but unfamiliar to many, and described the controls 
used and costs developed, within their setting. To the author, this adds up to 
as fascinating an application of control accounting as can be found. Perhaps 
some readers will share this conclusion. 
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Nonferrous Metals Product Cost Development 
by LOUIS E. ZRAICK 


Accounting Specialist, New York Operations Office, U. S. Atomic Energy Commission* 


Running to considerations involved in obtaining satisfactory and satis- 
factorily inclusive costs of individual products in an industry in which 
multiproduct companies are numerous, the present article deals with 
both job and process costing methods and includes advocacy of exten- 
sion of the latter to what is designated as operational costing. Cost 
accumulation and summarization are illustrated in sample reports. 


gy THE METALLURGICAL INDUSTRIES, both mechanical and chemical processes 

are used to separate metals from ores, to refine and alloy such metals, and to 
prepare them for use. Cost accounting for nonferrous metals is complex and a 
thorough knowledge of cost principles and procedures is a prerequisite for any 
accountant seeking employment in a metal plant. 

Companies which have cost systems use, for the most part, the process or con- 
tinuous method of cost accounting. However, companies which fabricate metal 
shapes to meet particular but varying specifications use job cost techniques. In 
many multiproduct companies, one finds that both systems of cost accounting 
are in use to some extent. We will dwell here more heavily on process costing 
for its greater applicability and susceptibility to development. But job costs 
must not be ignored. Hence, for convenience, they are given specific treatment 
in the paragraphs immediately following. Some of the later material will also 
be applicable to them, as noted in the text. 


Job Costing: Use of Work Orders and Production Reports 


There are some situations in which process cost methods cannot be used satis- 
factorily. Here job cost accounting methods are applied. For example, job cost 
accounting techniques are frequently used in nonferrous metal plants whenever 
the items which are being produced can be identified readily and whenever they 
can also be easily followed throughout the various productive operations and 
processes. Furthermore, 

“job order costs are valuable for the purpose of providing detailed information pertain- 

ing to the cost of different kinds, sizes, and shapes of items produced.” (Reitell, 


Charles, and Harris, Gould L., Cost Accounting Principles and Methods, Scranton, 
International Textbook Co., 1948, p. 452). 


* The views expressed are those of the author and they do not necessarily express those 
of the U. S. Atomic Energy Commission. 
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Work orders are a concomitant of any job order cost system. The information 
for a work order may be shown on a cost sheet or cost card. A properly designed 
work order will show the work to be performed or the product which is to be 
made, material data indicating how the metal costs have been determined, the 
cost of labor, supplies, and overhead, and the total cost of the completed job. 

Exhibit 1 illustrates the form of a work order which may be used in a metal 
plant. The reader will note from the data given that the cost of a pound of 
materials has increased from $.150 to $.177 because some metal has been re- 
turned to the stockroom at a reduced value and because some of the metal has 
been lost as a result of conversion work. The cost of $.177 includes both trans- 
fer losses and process losses. In preparing Exhibit 1, I have allocated general 
and administrative expenses to the work order to determine total cost of the 
completed work order. This practice is not always followed by metal plants and 
its application will depend largely on the wishes of management. Whenever a 
work order calls for 2 quantity of a particular product, the unit cost for a unit 
of fabricated metal may be obtained readily if one divides the accumulated cost 
under the work order by the number of units which have been produced. In the 
illustration given, I have divided total product cost of $41.05 by 136.62 lbs. to 
arrive at a cost of $.30 per pound. 

In job cost accounting, quantity production reports are usually prepared for 
each productive operation included under a work order. These reports aid the 
accountant in his efforts to obtain material accountability and to develop unit 
product cost. Quantitative data is usually shown on these reports in terms of 
metal content. Arithmetical computations are made in terms of pounds or kilo- 
gtams, according to the specific requirements of the plant management. Quantity 
production reports also set forth quantitative data pertaining to feed materials, 
work-in-process, and the end-product. In addition, the report will show the 
quantity of feed materials which has been put into process during the period, 
the process losses which have occurred in the operation, the quantity of good 
materials which has been produced, and transfers of end-product which have 
been made, either to the succeeding operation or to a company warehouse. 

Exhibit 2 illustrates a type of report which may be used satisfactorily in a 
metal plant in conjunction with a work order system. In the illustration I have 
shown several types of losses. These arise from sampling the metal, from trans- 
fers which are made to other work orders or to a warehouse, and process losses 
from conversion work. All figures are hypothetical, but they illustrate the pro- 
cedures which are necessary to obtain material accountability. They may also 
be used to obtain efficiency yields for management. 
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REPORT OF COMPLETED WORK ORDER 

W.O. #4626 

S.O. #1818 
Se Ge CUI: GU Ue sees ceccanscesancsnscinecqnonsionnnscicecrvesscones cuca 
Date ordered: 1/6/53 Shipped to: Mr. Henry Johnson 
Date completed: 1/9/53 180 Henry Street 
Date shipped: 1/21/53 New London, Conn. 

Material Cost Data 
Lbs. Cost Extension 
Metal charged to work order ........... 171.27 $.150 $25.69 
Metal returned to warehouse .. wa. (28.56 .050 (1.43) 
EY SUID picasa anicatdesheerapttcniiieecinsccarsacertenanctesiich 6.09)* 
Metal in completed work order ...00.0.00cccccccceee 136,62 $.177 $24.26 
Cost Element Summary 
I I . $ 3.20 
NIN II isis ih ecknsccccsicenschassnutdscstnsinniltsianebe mane 11.34 
MIE" islih tice a dicteyst Lcnadaeche-sueaseuntecntebmcoianion $14.63 
Metal cost (from above) ...............cccccccecscsesesesesestecseteeeees P 24.26 
Allocated work order Costs .........cccccccccccccccsceseeeeeceeesevseeeess 69 
Total Manufacturing Cost .............0.000.. seitecia $39.58 
Allocated general and administrative expenses .......... ; 1.47%* 
Total Cost of Completed Work Order ...............000.00-+. $41.05 
Cost Per Pound (divide $41.05 by 136.62 Ibs.)................ $ 30 
* Arrived at by difference. 
** Allocated for managerial use only. 
All figures are hypothetical. 














EXHIBIT 1 


Process Costing and Its Extension to Operational Costing 


The process or continuous method of cost accounting is used more exten- 
sively than the job cost method whenever chemical processes are used. Here, we 
find that the production processes are usually standardized, the products are of a 
homogeneous nature, and one unit of the end-product cannot readily be iden- 
tified or segregated from another. Costs are usually accumulated by processes 
and the unit cost of one completed unit of product is obtained by dividing the 
total cost of all good materials produced within a process by the number of units 
of good materials produced. 

This method of cost accounting has its limitations. It cannot be applied satis 
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factorily under all operating conditions. There is a marked dissimilarity in 
methods of operating metal plants. In many nonferrous metals plants, more 
than one product is produced within a single process. The production of dif- 
ferent end-products within a process gives rise to many complex accounting 
problems. Under such conditions, it is usually difficult for the industrial account- 
ant to develop highly accurate unit costs for each of the end-products. 

In recent years, management has found that the use of operational cost ac- 
counting techniques has proved advantageous under certain conditions. This 
method of cost accounting is a refinement of the process method of accounting. 
The techniques of operational cost accounting may be used with or without a 
standard cost system, although greater benefits can be derived when standards 
are also used. Under this method, costs are determined and accumulated by 
operations rather than by processes. In commenting on the advantages of oper- 
ational cost accounting, one writer states, 

“Of all the methods of cost accounting, the operational plan develops by far the most 

detailed information.” (Specthrie, Samuel W., Industrial Accounting, Prentice Hall, 

Inc., 1947). 

I believe that a more widespread use of operational cost accounting in the 
nonferrous metals industries would be advantageous, because management is no 
longer satisfied with learning that losses in a stated amount have occurred within 
a process. Management now wants to know what specific productive operations 
have brought about such losses, how much of this loss can be measured, and 
how much represents unaccounted for materials. By using this method of cost 
accounting, some companies have found that it is possible to achieve a better 
control of costs and to reduce the unit cost of end-products. Soon, when other 
companies become fully aware of the many advantages of operational cost ac- 
counting, they will undoubtedly make use of this method to a greater extent. 


Good Costs Must Be Inclusive 


No industrial accountant will deny that sound cost accounting principles and 
procedures are needed to develop accurate process or product costs. It is also 
generally recognized that cost concepts apply not only to feed (raw) material 
cost, labor, and overhead, but equally as well to the treatment which is given 
to metal scrap and to process losses. The manner in which each of these costs 
is determined and is applied affects the findings of the industrial accountant 
with regard to product cost. 

It is important that adequate cost procedures be developed, likewise, for the 
handling of freight inward on feed materials received, for the charging of feed 
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QUANTITY PRODUCTION REPORT 
oman fiesbining W. ©. No. 1650-10 MONTH OF: November, 1952 
Raw Material 
Lbs.* 
NF ae ee I TE 1,000 
SITTIN stasis ocieltiiaheeiteli llaceliiatbsadiapniehtbiaetadinknsdibShammainiandioaina aaa 4,800 
EE ET LT SO A 5,800 
ITE NDNA DO. 5,200 
Ie, Haas ae ROT REET ee Mem Cer ee | 600 
In Process 
a OF I css iemnicictninccsbssicncinialtnncttn cnn dala 150 
Input (transferred from above) ................c-scsse:cs:ssessesssesesuessessesseeneeseccunsneennees 5,200 
EE Se Oe ee ee NTN OE Se 5.350 
PEE AEE TD 00 
Total available before losses ...............ccccccccseccescescessecessescsseseesessnsceceececeenens 4.970 
Losses: 
IS Ni dates scene via nice labia atsDieaRivicalic 140 Ibs. 
SSS ee aes OPE Ee mere banana ee 250 Ibs. 
SINT huis aetna Siceeselaialiaeeeteascinateedhca 92 Ibs. 
a ——_ 472 
Total Produced (to finished goods) ..............cccccccssessesesseseesessesnessssseseeeveareenee 4498 
Finished Goods 
On hand at beginning of momth ..o............ccccecsesseseesscssssesseeesssnesnesesenseesacsonenveane 2,500 
Good materials produced (from work-in-process) ...............cccc000 cescseseeeoeeee 4,498 
Oe I oii nscescoibchertnaaaidianalectabccoicr nein acibiinas ome ceeee 6.998 
Disposals (transferred to succeeding operation) ...............ccccscsseseeseseecseees 6,200 
es Gere ce nl aU I sinner acini dl 798 
* Reported on a metal content basis. 
All figures hypothetical. 











EXHIBIT 2 


materials into process, for the costing of work-in-process inventories, for the 
development of conversion costs for each operation or process, for the treat- 
ment of scrap which has been produced, and for the handling of process losses. 
Freight cost may have to be estimated. Material may be charged to work-in- 
process on the basis of a weighted average cost or on a lot basis. Conversion 
costs, consisting of labor and overhead, may have to be apportioned to various 
operations or processes. Scrap may be handled in various ways and adequate 
assay procedures must be developed. Process losses may be measured to a large 
extent and recomputed by the engineers from time to time. 

Considerations should also be given to the elimination of abnormal costs due 
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to idle facilities, start up costs, abnormal repairs, and other nonrecurring over- 
head costs. The accounting for these items calls for the exercise of good judg- 
ment on the part of the industrial accountant and for the application of sound 
cost principles and procedures. Proper consideration of these matters will result 
jn accurate process or product cost. 


Material and Labor Costs 


Material cost is frequently the major part of the total cost of a metal product. 
Consequently, this element of cost should receive a great deal of the time and 
effort of the industrial accountant. To do his job well, he must be furnished 
with adequate reports covering production as well as materials consumed. 
Quantity production reports similar to that illustrated in Exhibit 2 in connection 
with job costing, will aid the accountant in setting up good accountability rec- 
ords and these are necessary in accounting for feed material costs in process or 
operational costing. 

The procedures used for costing labor will depend largely upon the type of 
cost system in use and the accounting procedures being followed. Time tickets 
are used in both process and job cost accounting. They usually indicate the cost 
of labor which is applicable to each operation as well as the department which 
is to be charged. In many large metal plants, it is the practice to use labor dis- 
tribution sheets for allocating labor costs to operations or departments. These 
are prepared at the end of each month. 

In some small metal plants, factory labor is not permanently assigned to 
departments, but assignments ate made daily by the plant superintendent or 
foreman in charge. When this situation exists, it presents a problem in the 
classification of labor costs and in the distribution of such costs to productive 
departments. Under such conditions, some accountants have found it ‘practical 
to accrue labor costs on a day to day basis. The time sheets are used for this 


purpose. 


Manufacturing Overhead 


Overhead is a collective term. The factors which determine what is included 
in shop overhead have been succinctly set forth in an N.A.C.A. publication 
(Accounting for Overhead—Outline for use in Program of Discussion Forums, 
issued several years ago) which states that this determination depends on: 


“(a) the limits of the manufacturing process, (b) the classification of direct and in- 
direct costs, (c) accounting policy, and (d) the type of accounting.” 
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Because overhead is a voluminous subject and because concepts of overhead vary, 
no attempt will be made in this paper to cover the subject as such. 

In most metal plants, one finds that an overhead expense ledger of one kind 
or another is maintained. Usually, each sheet of the ledger provides for a 
columnar distribution of costs, both by operations and by departments. An ac- 
count is provided for each type of expense, such as indirect labor, supervision, 
supplies and repairs. The detailed breakdown of costs is determined by 
budgetary considerations as well as by the needs of management in connection 
with cost control. 

Some items of overhead cost are treated by accountants in the industry as 
direct departmental charges to the products which are being made. Examples of 
such items of cost are overtime and night bonus, operating supplies, power, gas, 
water, and repairs. Other overhead costs cannot be directly charged to produc- 
tive departments. Usually, such costs are apportioned on some equitable basis, 
to both the productive and service departments. Later, the cost of operating 
service departments is apportioned to the productive departments. 

The application of overhead to product requires good judgment on the part 
of the industrial accountant. The most popular method of applying overhead 
relates expense to direct labor. This method of apportionment is used because 
of the ease with which it can be applied and not because it is the most equitable 
method to apply in each instance. 

The unit product output method of applying overhead is often used when 
each department produces only one product of a homogeneous nature. This 
method of apportioning overhead cannot be applied satisfactorily when more 
than one product is produced or when products differ. Furthermore, the unit 
product output method of applying overhead does not lend itself satisfactorily 
in a productive department engaged in the fabrication of metal shapes of vati- 
ous sizes and dimensions. Under such conditions, highly accurate unit costs 
becomes a difficult matter for the industrial accountant and he is compelled to 
make some arbitrary allocations of overhead cost. 


Scrap Metal 


The accounting for scrap inetal in the nonferrous metals industries presents 
a rather complex problem to the industrial cost accountant. If he finds that more 
than one category of scrap has. been produced, he must decide what value, if 
any, should be assigned to each. In resolving this question, the accountant has 
to be guided, to some extent, by the metal plant’s past experience in the reclama- 
tion and valuation of scrap. He may discover that some scrap can be machined 
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directly into a fabricated shape. On the other hand, he may find scrap which 
may have to be reclaimed by casting, because of some characteristic such as 
unusual dimensions. Finally, he may be confronted with the alternative of plac- 
ing no value on certain types of scrap because the cost of reclamation is high 
and economically unprofitable. 

Frequently, the accountant finds that he cannot make a determination as to 
the value of scrap until after its metal content has been determined by assay and 
it is ready to be disposed of in one way or another. When this situation arises, 
as it frequently does, he must postpone the valuation of scrap. His only alterna- 
tive is to assign an estimated value to the scrap produced, predicated upon past 
experience, and to adjust this value when the assay content of the metal has 
been finally determined. 

Whenever the determination has been made that scrap can be recycled and 
processed, its value may be determined on the basis of the value of the materials 
at the point at which the scrap re-enters the process, less any costs incurred or 
necessary to convert it into that form. 

Scrap utilization reports are important in accounting for scrap metal. These 
reports are usually prepared monthly and they aid the management in the treat- 
ment given to scrap. The weights shown on these reports ordinarily represent 
gross pounds of scrap. The reports show for each type of scrap the quantity of 
scrap on hand at the beginning of the month, the weight received during the 
month, disposals made during the month, and the balance of scrap on hand 
at the end of the month. 


Nonmanufacturing Costs—and the Approach to Product Costs 


The accounting techniques and principles which I have discussed so far have 
been confined to those elements of cost which invariably enter into the cost of 
production. Consideration will now be given to the assignment of nonmanufac- 
turing costs. Many writers on this subject believe that nonmanufacturing costs 
such as selling, shipping, general and administrative expenses are period costs 
and, for this reason, should not be charged to the product. One writer sums up 
this viewpoint in these words: 

“An industrial concern has its factory costs on one hand, and its general, administrative 

and selling expenses on the other. The latter, having nothing to do with production, 

are not distributed to the manufacturing division, but are closed directly to the profit 

“4 ny account.” (Schlatter, Charles F., Cost Accounting, Wiley and Sons, 1948, 

Yet, in practically every multiproduct company, management is interested in 
knowing what the total cost of each product is and what its contribution will be 


JULY, 1953 





1419 









































ee RE ES EC ox 











to the over-all net profit. For this reason, I believe, the accountant should as- 
sign to products both manufacturing and nonmanufacturing costs. However, | 
do not believe that it is necessary for formal journal entries to be made. Suitable 
accounting worksheets can be used to allocate such costs to the products. When- 
ever work orders (job costing) are used, as in the case of fabrication of metals 
to specific dimensions, the accountant can allocate nonmanufacturing cost directly 
on the work order form as has been illustrated in Exhibit 1. 

The foregoing considerations lead us into the subject of product costing. It 
is very broad and, even in discussing only those phases which relate to the non- 
ferrous metals industries (with particular reference to multiproduct companies), 
no more can be done than to touch upon the more important principles and 
procedures involved. This discussion is, therefore, confined to techniques of 
product costing which are applicable in metal plants where metal compounds or 
metal shapes are produced. In the metallurgical industries, product costs are 
computed, for the most part, on the basis of metal content rather than on the 
basis of the weight of the end-product. Because metal content is important in 
the development of product cost, the industrial accountant must have a familiar- 
ity with the atomic weights of metal elements. 

The definiteness with which principles of product costing are laid dein by 
some accountants implies that rules and procedures for applying them are rigid 
and exact and present no practical difficulties. However, a further consideration 
of this matter, from a cost accounting viewpoint, gives cause for doubt that this 
view can be accepted. This is because few companies in the nonferrous metals 
industries maintain cost systems under which they can ascertain readily the total 
costs of individual products, although most companies can determine prime cost 
and manufacturing cost. Perhaps, this is due to the supposition on the part of 
many executives that procedures for obtaining cost control are more important 
than procedures for ascertaining total product cost. 


Preliminary Steps in Product Costing 


There are a number of preliminary steps which the industrial accountant may 
take to develop product costs. It is impracticable, here, to set forth all those 
deemed to be necessary to fit the widely varying situations found in the non- 
ferrous metals industries. Nevertheless, it may be helpful to the reader if I dis 
cuss some of the more important procedures. 

A survey should be made of the organizational structure of the metal plant, 
its processes, and its products. Attention should be given to available plant 
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facilities, idle plant facilities, and production capacity. When a process cost 
system is used, the industrial accountant should obtain and study the detailed 
material flow charts which are prepared by the production coordinator or engi- 
neers. This study will help the accountant in developing process costs, since the 
charts will indicate the movement of materials as they pass through successive 
stages of production throughout the plant. 

The accountant should study the plant progress report. In most large metal 
plants the plant engineer or the production coordinator prepares such a report 
each month. ‘This is usually a carefully prepared narrative and contains a sum- 
mary of the work that has been completed during the month. The industrial 
accountant should consider the reading of this report a must because unit prod- 
uct costs vary as a result of changes in the metal content of feed materials, 
changes in methods of processing, changes in efficiency yields, and changes in 
levels of production. 

In addition to covering changes in personnel during the period, most progress 


. reports contain production data in terms of pounds of metal melted and the 


products which have been made. Data is also submitted covering the amount of 
supplies used during the month, certain chemical analyses which have been made 
during the month, and the efficiency yields for the most important processing 
operations. 

Whenever an operational cost system is employed, the industrial accountant 
should undertake the following additional steps: 


1. List all functions that are being carried 4. Make a time and motion study for each 


on within the plant and see to it that a 
number is assigned to each operation. 
This procedure facilitates the accumula- 
tion of costs by functions at the end of 
each month. 


2. Assign an operation number to all de- 
velopmental projects and to each in- 
direct service and general department. 

3. See that all production operations are 
standardized, since this procedure is a 


operation or see to it that this step is 
undertaken by the plant engineers. 


. Coordinate engineering with plant pro- 


duction PEs A as in developing 
standards for each element of cost. 
These standards will usually cover feed 
materials cost, conversion cost, transfer 
losses, and process losses and they are 
usually established for each productive 
operation. 
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pre-requisite of operational costs. 


How Product Costs Are Developed 


As has been indicated, the accounting procedures required to develop product 
cost can be neither rigid nor exact. The methods for accumulating and classify- 
ing costs vary in metal plants. The procedures for applying overhead to prod- 
ucts differ. The procedures which the accountant follows depend largely on the 
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PRODUCTION COST REPORT 


PRODUCTION X METAL 
FOR SIX MONTHS ENDED JUNE 30TH, 1952 

















CURRENT YEAR- 
EXPLANATION MONTH TO-DATE 
A_ Beginning —~ parma $ 81,408.00 $ 63,108.00 
B production costs 
Feed materials (2) ...............c.ceccecsessesesessesneeneneenees 24,070.00 135,000.00 
Manufacturing supplies ................cccccccceeeseeeeeees 4,878.00 29,268.00 
I Satititeintcncocecaisenscsnsecoocsititniniatsesianen 4,000.00 28,000.00 
posing ae: Ee ORE ere LTT ee 850.00 5,400.00 
Power ........... sceaalbicildahicthailiaaiiditiasaiediiieetendiietts 7,500.00 37,000.00 
I a caine desthsthalahinabicshieliciidiaaasilbelsanianightiisthaattaaeoah 350.00 2,400.00 
eR senate aR ee ee 2,600.00 15,600.00 
IIIT  cniewicistnchnsassbadiinsictndienvschininhiiibccunoniacateess 7,058.00 42,408.00 
Control laborato llocated ees 750.00 
Finished product la boratery—allocated . ds aban 350.00 3,100.00 
Departmental te wae abn PS arr eee 1,300.00 9,200.00 
General service overhead—allocated . an ORAS 12,500.00 116,540.00 
RRs CEE ER (1,450.00) 8,750.00 
pe Rea oon $ 64,766.00 $439, 166.00 
C Total costs {A plus B) ..............:.c.cesccscssseseseceeess 146,174.00 502,274.00 
D_ Ending work-in-process* (1) ..............cccccscssesessees 72,274.00 72,274.00 
E Cost of completed production® .................. 73,900.00 430,000.00 
F Quantity produced (pounds of metal content).. 739 4,300 
G Unit cost (on metal content basis)*® ................ $ 100.00 $ 100.00 


* At Standard cost. 


NOTES: 

1. Work-in-process represents the cost of feed materials, manufacturing supplies, 
direct labor, and the indirect costs applicable to work unfinished at the end of 
the period. 

2. Feed materials represents the cost of all metal containing materials consumed 
or used during the period, in the form of raw materials. 

3. Direct labor represents the cost of all labor directly identifiable with and 
chargeable to the production process. 


Unfavorable variances shown in brackets. 
All figures hypothetical. 














EXHIBIT 3 


company’s method of doing business, the type and number of processes, the type 
and number of products and by-products, the treatment given to scrap, the div- 
sions of cost between inventory charges and profit and loss, and the type of at 
system that is in use. In a job order cost system, product costs are developed 
by means of work orders and quantity production reports. In a process at 
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system, product costs are developed by means of production cost reports. These 
are prepared each month for each product or process. A combination of reliable 
cost and quantity information is the essential requirement. 

When standards are used, production cost reports show the amount of vari- 
ances which have been created during the period. These variances may cover 
material (raw material), loss (product loss), transfer loss (loss in value result- 
ing from recycling) and operational (manufacturing cost). These variances are 
usually obtained for each productive operation. Details are usually shown on an 
inventory and in-process cost report. The net total of the variances for each 
product is accumulated and the total amount is shown on a monthly report of 
production cost. 

Illustrative of this type of report is Exhibit 3. Data is shown for the cur- 
rent month and for the year-to-date. The reader will observe that the cost of 
production on this exhibit is shown as standard. One may easily convert the 
standard cost to actual by just adding or subtracting the variance shown. The 
actual cost of production, thus obtained, is divided by the quantity of good 
materials produced in terms of metal content, to obtain the actual cost of the 
end product in terms of one unit. 

Frequently, in operational cost accounting, the accountant summarizes direct 
productive labor and manufacturing costs on accounting worksheets. Whenever 
this procedure is followed, the costs are applied to production on an operational 
cost basis. Costs are accumulated by operations to facilitate the allocation of 
plant overhead to the various productive operations and the application of pro- 
ductive operational cost to the products which have been made. It is important 
for the reader to remember that, in operational cost accounting, the costs are 
determined by operations rather than by processes. Under this method of ac- 
counting, total product cost is determined only after the costs for all productive 
operations in the process have been obtained. 

One of two methods of accumulating product cost may then be used. The 
costs for each productive operation may be transferred from operation to opera- 
tion until the cost of the end product has been obtained or the accountant may 
later combine the cost for all productive operations and, in this way, obtain 
total product cost. 


The Cost of Production Statement 
In many nonferrous metal plants, the industrial accountant prepares each 
month a cost of production statement for each process carried on within a plant. 
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INVENTORY AND COST OF PRODUCTION STATEMENT 
PROCEDURE: p-1 + 
S-STANDARD TION Tries) oon 
A-ACTUAL costs (KG) (KG) 
Feed material inventory 
Beginning of month ............cccccecseeseeceeseeene (S) $ 10,650.00 2130 = $5,000 
Receipts for period ........................... A) 152,326.35 30773 4.950 
Assay adjustments ..o...........cc.cccseseesessesseee A (21) 
Freight inward (estimated) ...................... A 2,077.30 
Material price variance ...............cecceseesesee A (643.65) 
BI = bekicecibchonicclosntbetineilA ants Satine 164,410.00 32882 5.000 
Se I cccncnicquniinsntiamenciecnacenranes (S) 27,550.00 5510 5.000 
Feed input (To work-in-process)............ | 136,860.00 27372 5.000 
Conversion costs (Exhibit 5).................... (A 119,134.15 § 27362* 4,354 
Total charges for month ...............ccc 255,994.15 you 9.354 
Work-in-process inventory-beginning 
Feed material cost ..........cccccecseseeceseeeseees (Ss 21,310.00 4262 5.000 
EIU INI Gitepiccarncessenisiegiiuiemanniocrien {A 10,332.00 2460** 4.200 
Total beginning work-in-process inventory 31,642.00 00K v0 
Work-in-process inventory-ending 
RE I INE a cncsnenstniniitenmnanpnenineth (Ss 19,735.00 3947 5.000 * 
I WIEN cicscenesictesirncisashckinnintneeniis (A 11,246.38 2583** 4354 
Total ending work-in-process inventory 30,981.38 you moxa 
Materials consumed .................- 256,654.77 27687 9.270 B 
Scrap produced (estimated value assigned) (322.00) (322) ur 
256,332.77 27365 9.367 ap 
Measured losses ...........cccccececssscsessesereeseenes 70 in 
Unaccounted for materials .................0. A 56 
—_ a ae the 
Cost of good materials produced... (A} 256,332.77 27239 9.410 
Process operational variance .................. (286.17) out 
Cost of good materials produced (S) $256,046.60 27239  $9.400 bei 
_————————— =—_= —_—_— ( 
Finished product 
Inventory—beginning of month .. ~ 14,927.20 1588 9.400 Ext 
Production for month (above) .............. Ss Rccmathned 27239 9.400 oie: 
TOR. ccsinsicisabgnainlipaannniagats "270,973.80 973.80 28827 buc 
Transfers to next process ..............cccccceo {3} {19,800.00 582.00 (24530 9.400 
Transfers to warehouse... 18,800.00 (2000 9.400 
Inventory—end of month .....ccccsccssscs (S) 21,591.80 2297 9.400 is c 
* Effective production for the period. the 
** Equivalent units of finished production in work-in-process based on stage of com- of « 
pletion of the conversion work. diff 
(Continued on next page) 
Upo! 
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(Continued from preceding page) 
PROCEDURE: UNITS 
(QUAN- UNIT 
S-STANDARD TION ES) cost 
A-ACTUAL costs (KG) (KG) 
Scrap materials 
Inventory—beginning of month ............ . (S) $ 1,400.00 1400 $1.000 
Production for month ............c.cccceseescseseeees 322.00 322 1.000 
Total _ 1,722.00 1722 1.000 
hide GEE Bo scene (A (469.80) (522)  .900 
Scrap variance A (52.20 -100 
Inventory—end of month «00.0.0... (S) $ 1,200.00 1200 1.000 
Summary of inventories 
i RIN eis cieccecseessenivcsessnestorsncatins S$) $ 27,550.00 5510 5.000 
IID aicersecncescscsecrnesemnenieestoonnns $ 30,981.38 2583 9.354 
et IID inci idncsesscccesessccscanssscennsotiost S 21,591.80 2297 9.400 
DOOR crcccnansvesniicinisnrcssues $ 1,200.00 1200 1.000 
II: icaetuthiaili Bcieseateptiorentninntnninnindait {A (982.02) 
Total Production Inventories ................0.0 (A) $ 80,341.16 11590 
All figures hypothetical. 
EXHIBIT 4 


Exhibit 4 illustrates this type of cost report for internal management. The fig- 
ures are hypothetical, but they illustrate the accounting ptocedures which are 
applicable. In this report the cost of good materials produced is shown, first, 
in total and then in terms of unit cost on a metal content basis. In preparing 
the exemplified statement, I have assumed that standard costs are used through- 
out the plant and I have further assumed that the cost of finished production is 
being transferred at standard cost to the next process or to a company warehouse. 

Conversion costs for the process are shown on a supporting schedule, as in 
Exhibit 5. The detailed classification of expenses by type is illustrative only, 
since the classification of costs varies in each plant and is fashioned to meet the 
budgetary needs of management in each instance. Unit costs such as are shown, 
are frequently expressed in terms of “effective production,” Effective production 
is computed by taking production completed in the period and adjusting it by 
the beginning and ending inventories of work-in-process. There are other methods 
of calculating effective production, equally good, but I believe they are more 
difficult to apply in actual practice. Unit costs appearing on Exhibit 5 are based 
upon effective production for the month as I have defined the term above. In 
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ILLUSTRATIVE SUPPORTING SCHEDULE OF CONVERSION COSTS 
PRODUCT X MATERIAL FROM Y MATERIALS 
REPORTING PERIOD ...............00000 195 

COSTS costs: 
Direct productive labor .................cccccccsessecssssesesesseeees $ 39,975.89 1,461 
Indirect labor—Supervision habiestitetechtidbvenliadshendsboietae 8,701.12 . 318 
—Lost time . jesdiannennioniiallagiet 547.24 020 
: " —Overtime premiums lescelilbsiatwicesccsaainsn 547.24 020 
™ mV aration pay on. 1,094.48 040 
e Repair labor oo... eeccccceseeeeeees 1,915.34 070 
. 3 0 RR i RRR 547.24 ‘020 
Manufacturing supplies ......0............cccccccsssescesseeeesenees 8,345.41 305 
I TITER cnicccattbovsoncavndiibilestohasinetnnanbiienationton 2,736.20 100 
(iol pea RAR 2,188.96 ‘080 
ROSH a SRR Oe te ES ee 547.24 .020 
ID Spine i ccataineihiasliageie occas necisahtnapcbanicisguihtieiliteina 218.90 008 
BRASS 2 REELS 8 RS 6 eee 437.79 016 
Production controi . elatdaeliactpnieviasleaiehonniiad 820.86 030 
Small tools, dies, molds .. as a 8,208.60 .300 
Health promotion supplies ‘and expense. etiaeslencaii 820.86 030 
Sampling and analysis ................ Neri ter 1,094.48 040 
Group life insurance .. ER, SE 300.98 ll 
Workmens compensation | TIE cetinscimanenintennne 300.98 Ol 
Fire and theft insurance .. a ha dir 547.24 020 
PUIIIT HII sscccstnsscaianionisacentetensonsurscosoessocsecuxccsacvenere 273.62 010 
Maintenance—Process —e te ee ee en 3,283.44 120 
Maintenance—Other .......... Seidensiesanionsibliactean 54.72 002 
Old age benefit tax . hE ee Saee 82.09 003 
Unemployment Insurance—State .....-.cccccceenseeeneee 54.72 002 
Unemployment insurance—Federal .......................... 27.36 001 
Depreciation—plant and equipment ........................ 20,247.88 740 
SIT SIT sceceitiensijientimasninispsisitenticeimtaviveshveskcavsenimnesihe 1,368.10 .050 
INIT scececisnsnsioricishonutubenpsesindinchindbtstsnieesssininosseswiiaomenie 820.86 030 
Receiving and warehousing ..................-:se-sessesseeseees 711.41 026 
MP patente itiescciccied cnn shrkcadsintcnscaoneineceusvaseciettnie 12,312.90 50 
Total Conversion Costs ............c.cccccccesesesseseseeene $119,134.15 $4,354 

* Unit costs are based upon effective production of 27362 units of product. 

All figures are hypothetical. 














EXHIBIT 5 


the Exhibit 4, the effective production total is shown as 27,362 and I have com 
puted this amount by using the formula which follows: 


Good materials produced ................ 27,239 ~—- Ending work-in-process ..................... 2,583 
Beginning work-in-process ................ (2,460) ——— 
_— —. Effective production ................ 27,362 
24,779 7 


Both the beginning and ending inventories of work-in-process represent the 
equivalent units of finished production in work-in-process and the inventories 
are predicated on the stage of completion of the conversion work. 
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The value which has been assigned to scrap production in the report is the 
estimated recovery value of 322 kilograms of material. Since material consumed 
in the production of scrap cost $9.27 a kilogram, and its transfer value is only 
$1.00 a kilogram, a loss of $8.27 a kilogram has taken place. ‘This loss increases 
the cost of good materials which have been produced. In the illustration shown, 
I have assumed that the scrap which has been produced can be disposed of, or 
that it can be economically recovered in a recycling operation. 

Process losses in a metal plant include both measured losses and unaccounted 
for materials. These are shown near the bottom of Exhibit 4. They tend to 
increase the cost of good materials produced, because the latter has to absorb 
the cost of materials lost in the process operation. Some of these process losses 
are not real and are due to errors on the part of those responsible for the taking 
of the physical inventories of work-in-process. Frequently, this is discovered in 
the succeeding month when a gain in materials is noted. This gain offsets the 
unaccounted for materials which has been reported previously on the produc- 
tion cost report. 

The item of unaccounted for materials is simply arrived at. Note first that 
consumption of materials is shown as 27,687 kilograms. It was computed in 
the following manner: 





Charges to work-in-process............ 27,372 kg. | Work-in-process—End of month... 3,947 

Work-in-process— ree 

Beginning of month total............ 4,262 Materials consumed during month 27,687 
31,634 


If one knows what materials have been consumed during the month and what 
production has taken place, one can easily determine the unaccounted for mate- 
rials in the following manner: 





Good materials produced.............. 27,239 kg. Materials consumed ...................... 27,687 
Scrap produced ...........-...sc.cessecnceees 322 —— 
Measured loss .o.......ccccecccccescseseseee 70 Unaccounted for materials............ 56 
Total accounted for ...........c.c000 27,631 


This elernent of unaccounted for materials can be explained in many ways. It 
may be due to errors in determining work-in-process inventories, either at the 
beginning or end of the month. An error could have been made in computing 
charges to work-in-process. There may be an error in the measuring of losses. 
In the well-managed metal plant, unaccounted for materials, as well as measured 
losses, are carefully studied by the project engineer. 
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Accounting for Metal Ingots 


In many metal plants and as a feature of operation (as distinguished from 
process) costing, an individual operation form or report is used. The design of 
this form will vary, but most forms will indicate the type of feed materials 
which have been put into the furnace, as well as the weight of the materials. 
The form may be designed to show the number of the crucible, the weight of 
the cast billet, the weight of scrap which has been produced, and the operational 
loss which has resulted from fabrication. If machining operations are carried on, 
the form will show the date when machinings have taken place, the weight of 
metal turning produced, operational losses which arose, and the weight of the 
machined billet. 

A summary of the daily furnace reports (usually referred to as individual 
operation form) is made at the end of each month. This summary enables the 
industrial accountant to determine the number of pounds of metal consumed 
during the month, the efficiency of the operation in terms of yield, the pounds 
of good materials which have been produced, and the pounds of scrap produc. 
tion. With this quantitative data available, cost accounting becomes a simple 
matter of arithmetic. 


An Exploratory Presentation 


In this brief discussion of the subject of cost accounting in the nonferrous 
metals industries, I have made no attempt to discuss fully all phases of cost 
accounting. All that could be done in this article is to review the types of cost 
systems in use, to examine the cost concepts and procedures which apply, and 
to offer possible accounting approaches to the solution of problems involving 
product costing. The techniques which I have described may not apply to all 
nonferrous metals nor to all plants which are engaged in the production of metal 
compounds or shapes. However, I believe that, with some modifications, the 
procedures set forth may be used to advantage in all metal plants. 

Anyone who has studied the subject of cost accounting in the nonferrous 
metals industries soon realizes that no uniform system of accounting can be used 
and that no rigid rules can be prescribed to meet the specific requirements of 
every possible situation. Nevertheless, it may be well for the reader to remem- 
ber that, without a good cost system, adequate cost procedures, trained help, and 
the exercise of good judgment on the part of all concerned, the efforts of the 
industrial cost accountant to develop meaningful reports for managerial use will 
be of no avail. 
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Wire Drawing — Costing and Cost Control 
by THOMAS S. DUDICK 


Supervisor of Accounting, Long Island City (New York) Plant, Sylvania Electric Products, Inc. 


An informed spotlight plays, in this article, on an operation (which 
may be a major or minor one in a metal working plant, depending on 
the products made) having characteristics simplifying material costing 
and permitting the use of machine hours as the costing base for all 
other elements. Heat treating and die costs are also involved. 


VW™ DRAWING is a method of reducing ductile metals from a larger to a 

‘smaller diameter. This is accomplished by pulling the wire through a series 
of reducing dies. These are carboloy or diamond dies which contain a carbide 
compound or diamond stone with a contoured hole through the center. The die 
is housed in a circular steel disc about the size and appearance of the wheel on 
a child’s roller skate. Dies are placed in the wire drawing machines in progres- 
sively smaller sizes so that the wire can be threaded and pulled through at the 
optimum speed required. 

Each time the wire vasses through a die, its diameter becomes smaller and 
smaller until the desired size is obtained. Wire may be hot-drawn or cold-drawn. 
When hot-drawn, it passes through a furnace before passing through the die. 
If cold-drawn, the wire will go through a series of dies without the prerequisite 
of heating. However, after a certain degree of reduction has been attained, heat 
treating is necessary before further reduction takes place, in order to bring 
about an equi-axed grain structure and to restore ductility. Each time the wire 
passes through a successive die, the tensile and yield strengths increase while 
elongation decreases. 

Proper temper is imparted by scheduling heat treatment at strategic points 
so that the reduction which follows will be of sufficient degree to bring about 
the desired hardness or temper. These vary with the products for which the 
wire is to be used. Such products are quite numerous. A few are: 


Fences Resistor wire in toasters 

Springs Filaments in light bulbs 

Cables Base pins in radio tubes 

Nails Electrical conductive wire 

Wire used for screens and weaving Sponge wire used for cleaning 


Costing Problems in Wire Drawing; Machine Hour Basis 


Costing of the drawing of wire presents somewhat unique problems. The 
teason is that standards cannot readily be set on all the operations, particularly 
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when a large variety of wire is drawn in relatively small lots. For one thing, 
heat treating (annealing) necessarily does not lend itself to time study. The 
amount of heat treating cost to be applied to each type of wire cannot be deter- 
mined through the customary multiplication of production by the standard allow- 
ance. Die costs, likewise, present problems in allocation because the use of a die 
of a particular size is not confined to a specific size or type of wire. The alloca- 
tion of die costs to types of wire is further complicated because of the tendency 
of different materials to have different rates of wear on the dies. Another 
peculiarity is that, in wire drawing, no material is added after the initial drawing. 

A further characteristic is that, contrary to the frequent practice of using 
direct labor as a base for applying overhead, wire drawing utilizes machine hours 
as a case. Briefly, the number of machine hours is multiplied by the machine 
hour rate which includes not only overhead but direct labor as well. However, 
this basis is not used blindly but with discretion and, as will be shown later, a 
separate machine hour rate is set for differing types of equipment, This follows 
the circumstance that the operator of a wire drawing machine acts more as a 
machine attendant than an operator. His work consists of loading the machine, 
threading the wire through the dies, and removing the finished spool. If a break 
occurs, he must rethread the wire. The time expended by an operator is such 
that he can easily attend two machines of a type in general use. The operator's 
effort does not vary with the pounds (or meters) of wire drawn but rather with 
the number of times he must load, unload, and rethread breaks in the wire. 

In short, it is the number of hours that the wire drawing machine operates 
which varies in direct proportion to the amount of wire drawn. Direct labor is 
more in the nature of a fixed cost. Machine maintenance, die costs, depreciation, 
and the other items of overhead are, therefore, apportioned more equitably on 
a machine hour base than on a direct labor base. 


Heat Treating Costs 


Two costs accompanying wire drawing and mentioned above, merit initial 
attention. For one, heat treating cost is difficult to assign to specific sizes of 
wire because of the fact that a good deal of the annealing is done in a pot fur- 
nace, i.e., various sizes, some on spools, some in unspooled coils, are heaped into 
the annealing pot which is sometimes half full and sometimes one-quarter or 
three-quarters full. Some wire is strand annealed, i.e., in furnace tubes. 

Although standards can be set on strand annealing, the pot annealing opera- 
tion defies all attempts at time study and scientific allocation. For this reason, 
pot annealing costs are best treated as general overhead in the wire drawing 
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operation and are allocated to the machines on the basis of machine hours. 
The resulting costs will not be widely at variance with fact, because there is 
good correlation between the cost of heat treating and the number of machine 
hours of drawing time. The greater the degree of reduction, the greater the 
number of machine hours required to make the reduction. This also means that 
more frequent heat treating is needed, because ductility must be restored more 
frequently, for the harder the wire the smaller the degree of reduction which 
can be made in each pass. More machine hours and more frequent heat treating 
will be required to draw hard wire to a given diameter, than softer wire. 

It is recognized that the machine hour basis of allocating heat treating costs as 
part of overhead zesults in a small amount of distortion, in the cost of some types 
of wire which are sold as “soft,” because this means that there is a heat treat 
operation without any further drawing or else there is a heat treat with only a 
small amount of subsequent drawing. However, to attempt to account for the 
cost of heat treating on each type of wire drawn would mean a prohibitive 
amount of clerical expense. Selling prices do not distinguish hard or soft. 


Die Costs 


We come now to die costs. The allocation of die costs to types of wire drawn 
presents a problem in a plant where numerous metals are used and where there 
is frequent interchange of types of wire on the various machines. Carboloy 
dies are generally used in drawing wire down to .020”, while diamond dies are 
used for diameters under .020”. As soon as a diamond die gets “out of round,” 
it is ground down and used again for the next larger diameter. The procedure 
is repeated until the die is finally so large it can no longer be used. 

Die wear will be affected by the temper and type of wire as well as by the 
type of lubricant used. Generally, hard wires will wear dies faster. However, 
certain soft materials will wear them out as fast as the hard materials. Also, 
some types of wire like aluminum, nickel, chromium, and titanium, have oxides 
present which cause rapid wear. Using the correct lubricant for each type of 
wire will aid in reducing die wear. However, it is not practical to empty out the 
lubricant and refill with the right kind when the type of wire is changed fre- 
quently. For this reason, some all-purpose lubricant is ordinarily used. 

In a large wire drawing operation where the volume of each type of wire 
drawn is large enough to warrant the use of specific machines for wires having 
similar properties, it would be possible to determine die costs by types of wire 
drawn, with a high degree of accuracy. However, in a small operation there is 
no choice but to allocate die costs on the basis of the number of machine hours 
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required to draw each type of wire and then to apply correction factors based 
on an engineering estimate. 


Two Products—And the Development of Rates 


It might be well at this point to describe briefly the steps in drawing wire 
for two particular uses and to comment on the costing of the wire so drawn. 
We have selected for this purpose wire to be used for base pins in radio tubes 
and for sponge wire used in kitchen cleaning pads. 

The wire used for these two products is a special alloy consisting of nickel, 
chrome and iron. For purposes of this illustration, it will be assumed that the 
wire is purchased at a diameter of .150” and cold drawn down to 0.51”, at 
which dimension it is ready to be cut into proper lengths for use as finished base 
pins. The cold drawing is done in two steps, down to .100” on the bull block 
and down to .051” on the 6-7 Pass Vaughn, with heat treating following each 
drawing. 

The same alloy is then used for drawing sponge wire. This is accomplished by 
drawing .051” wire down to .020” on the 6-7 Pass Vaughn and then putting the 
.020” wire through a fine wire drawing unit called the CF-1, This machine 
draws the wire down to .0055”, at which point the wire is ready for sale. 

Overhead is assigned to the various machines on the most appropriate basis 
to determine sound machine hour rates for each type. Maintenance records indi- 
cate the amount of maintenance required for each machine. Depreciation is like- 
wise known for each kind of machine. All rent-equivalent or occupancy ex- 
penses, such as heat, light, building depreciation, taxes, and building mainte- 
nance are allocated on the basis of floor space occupied. The expense of carboloy 
dies is allocated to the equipment used for drawing down to .020”, while the 
cost of diamond dies plus the cost of die maintenance is charged to the remain- 
ing drawing machines on the basis of machine hours. Indirect labor is charged 
to each machine on the basis of percentages estimated by the departmental super- 
visors, in cases where a machine hour allocation would not be equitable. 

After all overhead is distributed to machines, the standard monthly machine 
hours at which it is anticipated that each machine will be operated, are divided 
into the monthly overhead to obtain the overhead rate per machine hour. The 
resulting figures were as follows: 


Bull Block $2.50 per machine hour 
6-7 Pass Vaughn 450 " ~ _ 
12 Pass Vaughn 5.15 “ vs " 
CF-I 3.50 " ™ Ks 
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Direct labor is determined for each machine on an hourly basis and then 
added to the hourly overhead rate to obtain a combined rate. 
Calculations for direct labor are illustrated by the following example: 


MACHINE LABOR RATES 


HRLY DL HRLY DL DL COST 

COST PER NO. COST PER ALLOW- PER MACH. 
SHIFT MACH. MACHINE ANCES HOUR 
OS Eee $1.32 ! $1.32 10% $1.47 
6&7 Pass Vaughn .............. 1.37 1 1.37 10% 1.52 
12 Pass Vaughn ................ 1.37 3 46 10% 5! 
| Sie 1.37 3 46 10% 5l 


The overhead rate is then added and also the rates for heat treating. In the 
interest of simplicity, strand annealing, like pot annealing, is assumed to be in 
the nature of a general overhead item. The total direct labor in both these oper- 
ations is added to arrive at a total and then divided by the total machine hours 
for all wire drawing machines, Using the overhead and direct labor rates cited 
above and assuming $0.35 for heat treating, the combined machine rates be- 


" came as follows: 


MACHINE LABOR AND OVERHEAD RATES 





LABOR OVERHEAD HEAT TREAT. TOTAL 
0 ee aes $1.47 $2.50 $.35 $4.32 
67 Pass Vaughn .... a 1.52 4.50 35 6.37 
12 Pass Vaughn 51 5.15 35 6.01 
ES ERTS eee 51 3.50 35 4.36 


Wire Drawing Standards 


We have now developed the means through which labor and overhead costs 
(including heat-treating) are applied, i.e., as a rate per hour, depending on the 
type of machine used. Thus, if we know the machine types and times involved 
in particular kinds of wire, we are in a position to set product standards for 
labor and overhead from the machine rates. If we again take base pins for radio 
tubes and sponge wire as examples, we find the following pounds per hour 
(very fine wire is measured in meters) convertible into hours per cwt. 


MACHINE PRODUCTION RATES 








WIRE DRAWN LBS. PER CONVERSION TO 
FROM TO HOUR HRS. PER CWT. 

Base pins for radio tubes 
RII scicsoshonescontetnepiiasmniictixcess -150" .100" 400 25 
6-7 Pass Vaughn 100" .051" 200 50 
Additional drawing to get sponge wire 
6-7 Pass Vaughn 051" .020" 50 2.00 
8 TERI tlt: _ 020" .0055" 20 5.00 
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Thus it takes only combined use of machine cost rates and the production 
rates appearing in the last column of the two tables above, to give labor and 
overhead product standards costs, as follows: 


LABOR AND OVERHEAD STANDARD DRAWING COSTS 


SIZE HOURS MACHINE COST PER five eos 

FROM TO PER CWT. RATE Cwr. PER CWT. 
Base pins for radio tubes 
Bull Block -150" .100" 25 $4.32 $ 1.08 $ 1.08 
6-7 Pass Vaughn _—_—.100"" .051" 50 6.37 3.19 4.217 
Additional drawing to get sponge wire 
6-7 Pass Vaughn .051" .020" 2.00 6.37 12.74 17.01 
CF-I -020" .0055" 5.00 4.36 21.80 38.81 


From the final column of this table it will be seen that the labor and overhead 
standard cost of wire drawn down to base pin thickness will be $4.27 per 100 
Ibs. and that the two additional drawings needed for sponge wire bring the 
labor and overhead standard cost for that product to $38.81 per 100 Ibs. 

To these standards we need to add the cost of material. Since no material is 
added in the process of wire drawing, material costing is fairly easy, inasmuch 
as material in one pound of .150” wire is exactly the same as in .020”, the only 














DAILY PRODUCTION REPORT 
ACTUAL STD. 
PRODUC. PROD. PROD, 
MACHINE MATERIAL FROM TO TION HRS. HR. HR. 
Bull Block A Nickel .125" .100" 10,300lbs. 265 388lbs. 370/bs. 
veltiics A Nickel .250" .194" 13,900 “ 35.0 397" 385 “ 
6-7 Pass Vaughn S Nickel .100" .040" 1,500lbs. 13.0 J14lbs. 115 lbs. 
. oe m #4 Alloy .100" .051" 2,700 “ 140 193" 200 " 
re Se = *24 Alloy .030" .020" 2,000 “ 21.5 93 " 102 " 
* Nonstandard Draw. 
EXHIBIT 1 


varying factor being the amount of shrinkage caused through snarling, breakage, 
and poor drawing because of worn dies or improper annealing. 


Daily Production Report for Control 


Because the presence of the operator of each group of machines is required, 
regardless of whether all or only one machine of his group is in operation, dire 
labor is a fixed cost in wire drawing operations, Therefore, the problem of 
controlling direct labor variances is similar to the problem of keeping the fixed 
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overhead costs under control. Our principal accounting means for this control 
is a production report issued daily, weekly, and monthly. This is illustrated in 
Exhibit 1 and compares actual with standard production hours. The information 
is also accumulated from month to month, so that the report can be compiled on 
a quarterly, semi-annual, or even annual basis, if need be. The comparison of 
the actual production per hour with the standard prod :ction per hour furnishes 
the wire department foreman with a quick analysis of each day's operation. 


The Problem of the Non-Standard Draw 


Our concern with the control problem may be illustrated by the following 
typical example. Let us assume that the foreman’s schedule requires tha’: he draw 
2,000 Ibs. of .051” wire down to .020”. Since the time standard for this opera- 
tion is two hours per hundred pounds, the foreman’s total allowance would be 
40 hours. Let us assume that because of pressure to get out production, .030” 
wire (intended for another purpose) is drawn down to .020”. Obviously, it 


* takes fewer machine hours to draw wire down from .030” than from .051”. The 


budget will, therefore, show a favorable variance, even though this nonstandard 
operation is costlier. It is costlier because it requires almost the same setup time 
and the same amount of effort in loading and unloading, whether the draw is 
051” to .020” or .030” to .020”. 

The problem resolves itself into two parts. The first is an analysis of each 
day's production, in such fashion as to highlight any nonstandard draws, The 
daily production report does this. Second, in the event that a nonstandard draw 
is made, the budget allowance should be based only on the degree of reduction 
which actually takes place. This presents a difficulty, because standards are not 
set on reductions which are uneconomical. 

The last line in Exhibit 1 displays such a nonstandard draw. The problem as 
to how the variance can be measured when .030” wire, rather than .051” is 
drawn down to .020”, resolves itself into a problem of interpolation. (This is 
how the necessary standard figure of 102 pounds per hour was provided for 
the applicable line on Exhibit 1.) Probably the graphic method is the simplest 
way to arrive at the answer. The 6-7 Pass Vaughn utilizes seven dies, each die 
bringing about a 15 per cent to 20 per cent reduction in the wire being drawn. 
Since the percentage reduction for each die in a given machine is the same, 
logarithmic graph paper should be used in preference to the conventional scale, 
because equal percentage changes will show as a straight line. (On the conven- 
tional graph scales, equal percentage changes would result in a curved line 
which would make interpolation less accurate.) 
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INTERPOLATION FOR COST OF DRAWING 
030" WIRE TO .020" 


Dollars per Hundred Pounds 


1.. 2.. 3.. & 8 GCG % & &M.. $20 








$4.27 
-050" a 














Diameters \ 





+030" $10.75) 








-020" \ $17.01 
































EXHIBIT 2 


Exhibit 2 shows the cost of .051” wire plotted at $4.27 and .020” wire plotted 
at $17.01. (These calculations are from an earlier table in this article.) By 
connecting these two points with a straight line and interpolating at .030” we 
arrive at a cost of $10.75 for .030” wire. Subtracting $10.75 from $17.01, we 
get $6.26 per 100 pounds as the allowable cost for drawing between .030” and 
.020”. Since the rate for this machine is $6.37 per hour, we need only divide 
$6.26 by $6.37 to arrive at the allowable machine hours for drawing .030” wire 
down to .020”. The result of the division is .98 machine hours per 100 pounds. 
The allowance for drawing 2,000 pounds, therefore, would be 19.6 hours. 

The standard production per hour would be obtained by dividing 19.6 hours 
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into 2,000 pounds, the production quantity involved, thus arriving at 102 pounds 
per hour as the allowance. This is the figure shown in the last column of the 
production report, asterisked to indicate a nonstandard draw. Highlighting 
nonstandard draws discloses uneconomical practices. 


Successful Cost Control 


Wire drawing is an operation in which good control can be exercised through 
use of a single index, i.e., comparison of actual production per hour with stand- 
ard production per houz. The reason that this single index will work effectively 
is that material, labor and overhead are closely tied together. Material is put 
into process only once. Labor and overhead are applied in a single rate. 

An inspection of the production report on a particular day in which shrinkage 
was high in drawing nickel from .125” to .100”, for example, will show that 
the production per hour was less than the standard allowance per hour. It 
would follow that labor and overhead costs would also be in excess of standard. 
(Incidentally, if the .100” wire referred to above were taken out of stock at a 
later time to be drawn further, the material cost would then be the accumulated 
material, labor and overhead cost at the end of the .125” to .100” draw.) 

It is true that exercise of control through comparison of actual production 
per unit of time with the standard allowance, is fundamental to cost control in 
industry as a whole. However, it is especially applicable to wire drawing because 
of the correlation among material, labor and overhead in the process. In the 
manufacture of products with many components, this correlation seldom exists 
to the same extent. One component might take a large amount of material, 
with very little labor, and might require a large automatic machine utilizing a 
great amount of overhead. Another component of the same product might 
require only a small amount of material with little overhead but a great deal 
of hand labor. 

Thus although wire drawing presents definite problems in the treatment of 
annealing and die cost, particularly in a low volume operation, good overall cost 
control is possible through use of the daily production report, which will reflect 
drawing efficiency broken down by type of material drawn, by type of machine 
used, and by range of reduction which took place. The test of good control is 
whether or not the inefficiency is localized so that further study can be made. 
The daily production report meets this test for the wire drawing process. 


JULY, 1953 1437 














Die Cost Distribution in Wire Drawing 


(A Question and Answer Survey) 


A RECENT QUESTION AND ANSWER survey conducted by the N.A.C.A. Tech. 

nical Service Department on the subject of practice in distribution of die 
costs in wire drawing elicited ten replies indicating, in general, that the problem 
is a growing one and that there is much interest in it. 

They also show that different companies are handling this cost in different 
ways. Some of this variation appears to be due to the difference in types of 
wire produced. In other cases, it is due to different accounting approaches, 
Illustrative of some of the differences in practice are the following: 

i. Breakdown of types of wire for cost al- c. Direct labor hours. 
location— d. Direct labor cost of wire drawn. 


a. By individual gauges. . Time required by specific kind and 
b. By each alloy and gauge of wire. size of wire. 


c. By three sizes—based on standard f. Units produced. 
gauge numbers: g- Number of mills of resizing. 
I arse 2—Intermediate 3—Fine h. Number of dies on each machine 
2. Separation of die cost— and the current activity in earned 
a. Carboloy and diamond. _ hours. eae 
b. Long life and short life. i. Resizing or reconditioning cost allo- 
ce. Original cost and resizing cost. oa -” A “ number of dies 
3. Bases of allocation of die cost— divisie a ment Sy Mayer CES 


a. Operational production pounds. 
b. Machine hours. 


The Inquiry 


The question asked of the Technical Service Department was formulated in 
two parts, as follows: 
1. Do you allocate to products both the 2. What method do you use in allocating 


original cost of wire drawing dies and the cost of these dies to products? 
their resizing cost? 


The succeeding sections of this presentation embody the replies. 


Reply No. 1 


This company uses both carboloy and diamond wire drawing dies and, in 
general, the materials drawn in the wire mill include brass, bronze and copper. 
Wire is manufactured in a wide variety of shapes and sizes from the above 
materials. Wire rope is supplied on special order only. For cost purposes, wire 
manufacturing is broken down into three major divisions as follows: 
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2. Intermediate wire standard 


1. Coarse wire Sizes based on 
3. Fine wire gauge numbers 


The above divisions are further subdivided into production centers through 
which similar or identical wire drawing machinery and its production is grouped 
by classes. The original costs of both carboloy and diamond dies are charged 
directly to one of the three major divisions on the basis of die size. The cost 
within a major division is then allocated to operational overhead on the basis of 
operational production pounds. 

The cost of labor for resizing or reconditioning both types of dies is allocated 
to the three major divisions on the basis of the number of dies issued each 
month by major divisions. This cost is then allocated to operational overhead 
within a major division on the basis of operational production pounds. 

As explained above, both the original die costs and resizing expenses are 
allocated as operational overhead to the several production centers. In this 
manner, these expenses become a part of the operational overhead pool which 


. will also include such expenses as drawing compounds, electric power and other 


operating or repair supplies. In order to recover these expenses, the operational 
overhead is applied against the direct labor drawing cost of the operation, i.e., 
coarse, intermediate or fine wire drawing. The point to be made here is that 
separate operational overhead pools are maintained for each of the three major 
divisions cited above. 


Reply No. 2 


We allocate both the original and resizing costs of the dies to the product. 
We find it an almost prohibitive task to try to allocate die costs on a specific 
basis. Because there is frequent interchange from one type of wire to another, 
each with a different rate of wear on the dies, it would be impossible to deter- 
mine which run had caused the greatest amount of wear. We allocate resizing 
costs under the theory that, if resizing were not practiced, then additional dies 
with larger diameters would be purchased, thus increasing our new die costs. 

We allocate the cost of the dies on the basis of machine hours. We recognize 
that die wear is not necessarily proportionate to machine hours in all cases. How- 
ever, we know of no more accurate method, which is as simple as machine hour 
base. In an effort to obtain more accurate allocations, we are planning an 
analysis to determine the degree to which certain metals wear out dies at a 
greater or lesser degree than the average. It is our plan, then, to add or subtract 
a correction factor from the results obtained by the machine hour allocation. 
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Reply No. 3 


We allocate to products both the original and resizing costs of wire drawing 
dies. The original cost of dies and their resizing costs are considered expense 
items and, upon incurrence of costs, are charged to the expense of the wire 
drawing department in a specific subclassification provided for the particular 
machine with which they are associated. These expenses are recovered by factors 
in burden rates (developed for each gauge of wire drawn and applied to direct 
labor hours), which are a part of the basic standard cost of the wire. These 
standard costs are thus ultimately assessed against the end-product. 

Variations between actual costs of dies and resizing are recovered in standard 
costs of wire produced by accumulation with other variations of the wire draw- 
ing departments and are allocated on an overall basis to end products using 
drawn wire. 


Reply No. 4 


This company does not manufacture wire rope. The only wire which it pro- 
duces is copper magnet wire drawn from 5/16th’s inch copper rod, along with 
a very small amount of aluminum magnet wire. We do allocate to products both 
the original cost of wire drawing dies and the resizing cost but only indirectly. 
Our handling of these is as follows. Original cost of dies is charged to a fixed 
asset account and depreciated over a period of five years. This depreciation is 
charged against the wire drawing department and the cost of the dies is allocated 
to product by distribution to units produced during the year of all the manufac- 
turing expenses of that department, including depreciation of dies. 

The cost of recutting dies is charged to manufacturing expense of our wire 
drawing department and, together with all other manufacturing expenses of that 
department, is allocated to product by distribution of the total annual expenses 
of the department over the department's production of wire. 

We operate on a standard cost system and normally revise our standards once 
a year. In computing overhead to be charged against the cost of any size of 
wire, the production of all sizes in the previous year is matched against the total 
manufacturing expense of the department to determine the amount of manu- 
facturing expense to be included in the standard cost of each product. 


Reply No. 5 


Both the original cost of wire drawing dies and the cost of resizing them 
are allocated to products. The cost of dies is initially charged to a die reaming 
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department from which the cost of dies, as well as the cost of resizing them, 
is allocated to the specific equipments using the dies. This cost is then allocated 
to products on the time required to draw kinds and sizes of wire. 


Reply No. 6 


Our experience in connection with the die costs has been limited to drawing 
of copper conductors. As a result, we have not had the occasion to consider 
die costs in connection with different types of metals for a product cost. All of 
our drawing operations from the bull block to fine wire drawing are one depart- 
ment, so the original costs of carboloy dies and all resizing costs of both carboloy 
and diamond dies end up as an overhead item in the drawing department. 

Diamond dies are handled in a special manner, due to the high initial invest- 
ment in diamond dies. We carry the diamond dies as an inventory item and 
reduce their value in inventory by a charge to the drawing department over- 
head on a basis of the number of mills in resizing. We have used this procedure 
‘for approximately fifteen years and our experience has peoved that ten per cent 
write-off per mill of resizing is satisfactory. 

As a solution to the problem, a great deal depends upon the tolerances per- 
mitted by this processor's specifications. Due to the investment required by 
diamond dies, it appears to me that it is impractical to allocate sets of dies for 
the individual types of metal. However, there may be certain volume production 
in individual sizes which would permit such a procedure. I would suggest a 
study allocating specific sets of dies to specific types of metal to determine the 
relationship of die life to type of metal. This can be used to develop the cost 
relationship between metals. Consideration should be given to the specific 
gtavity of the types of metals, so that the die-life relationship is on the basis of 
footage produced. 


Reply No. 7 


Carboloy dies are treated as current supplies or expense and are written off 
as purchased, inasmuch as the life of these dies is relatively short. Diamond 
wire drawing dies are divided into two classes. The smaller dies, which have 
a relatively short life and cannot be reground, are charged off to expense. The 
larger and more expensive dies, which may have a life of from five to six years, 
depending upon the number of times that they can be reground, are charged to 
our general equipment account and depreciated over its twenty year group life. 

The Internal Revenue Bureau has agreed upon a composite life of twenty 
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years for all our machines and equipment. Therefore, the shorter life of the 
dies compensates to some extent for the longer useful life (twenty-five to thirty 
years) of some of our wire drawing equipment. However, from time to time, 
a physical inventory of diamond dies is taken and, at that time, an adjustment 
is made to the equipment account so that we do not build up an excessive value, 


Reply No. 8 


Carboloy dies, diamond dies, grinding compounds etc., are charged directly as 
a supply expense to our wire drawing department at the time the dies are 
requisitioned from our supply inventory stock. Resizing costs are also charged 
directly as an operating expense against our wire drawing operation. These 
expenses are then allocated to the various products on the basis of productive 
labor. We have ascertained through our past experience that die expense is 
directly proportionate to the productive labor and, therefore, we feel that this 
method of cost allocation is correct. 


Reply No. 9 


Carboloy drawing dies are used generally throughout our wire drawing oper- 
ations. All original cost of wire drawing dies and their resizing cost are accumu- 
lated monthly and allocated to cost centers containing machines using drawing 
dies, on the basis of number of dies on each machine and the current activity 
in earned hours. The specific cost of dies for each alloy and gauge of wire is 
charged to the product through the standard overhead rate for each cost center, 


Reply No. 10 


Both the original cost and resizing cost are charged to indirect manufacturing 
expense applied to products on the basis of direct labor cost of wire drawn. 
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The Foundry Problem: Costs for Pricing 
by A. C. SINNETT 


Treasurer and Comptroller, Terre Haute Malleable and Manufacturing Co., Inc., Terre Houte, Indiana 


It is the thesis of this article that the competitive situation in the 
foundry industry will remain fundamentally unsound until companies, 
large and small, take the trouble to establish centers or, in some other 
way, put themselves in position to price individual patterns in relation- 
ship to the costs of the operations each requires. The applicability of 
flexible budgeting to cost control in foundries is touched on at the 
close. 


Signe ONLY THE FOUNDRY DIVISION of metal industry it can be said 

that production engineering showed little improvement after the turn of 
the century (except in isolated instances) until the last ten to fifteen years. 
Even today, there are methods in some foundries, which have remained practi- 


‘ cally unchanged since the beginning of the individual operation. Of course, 


there is a reason. Only during the first world war and, more emphatically, the 
second world war, was production volume a necessity and requirement for 
many foundries. Some of the smaller foundries, being a diversified jobbing part 
of our economy, did not feel this demand on their facilities at all. Among 
those which did, the demand for volume production led to a mechanization 
program which has stopped just short of making plants into a “push-button” 
production unit. Plants supplying the automotive, agricultural and railroad 
industries, have found themselves in this category. 


Types of Foundries 


It is apparent that today we have three types or classified methods of foundry 
production, each suited to a particular production supply requirement. The 
first can be called conventional. This is the older method, under which very 
little equipment is used to assist molders and other production workers, except 
molding machines and such direct finishing equipment as the class of work de- 
mands. Molders pour their own molds. Second is the conveyor shop, with 
perhaps overhead sand supply to the molders and roller conveyor for setting 
off the molds. This type has continuous molding and a separate pouring crew 
for that operation. It may also have a sand return conveyor to the condition- 
ing equipment and, possibly, core blowers augmented by bench core-makers. 
The third and now highly developed type is the mechanized shop. Here we 
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have powered conveyors, both for sand and castings in the molding and for 
castings throughout the plant. It is a high production method and requires for 
its support long-running orders for high volume production. 

Because of this diversity of foundry types and also because accounting pro- 
cedures have not kept pace with production engineering, we are faced with cost 
accounting problems in the foundry industry, which must be solved intelligently. 
We are in danger of finding ourselves in competition which will be disastrous 
to the extent of heavy losses and, sometimes bankruptcy, unless remedial adjust- 
ments are promptly taken. Progress in this regard has been made to the extent 
that some foundries have made completely new installations of cost accounting 
procedures. By so doing, they have learned that, although they can intelligently 
price castings, they also find competing foundries, less well informed, taking 
jobs at loss prices and working a hardship on the entire industry. The solution 
is not one of having a uniform cost system applicable to all foundries. Such a 
variety of working conditions and methods exist in the industry that this is 
impracticable. However, there are generally applicable cost elements and cost 
factors which, if properly designated and applied, will develop for any indi- 
vidual foundry a cost system which will reflect to a high degree of accuracy its 
production costs by individual patterns. The use of costs of this type by all 
foundries would result in an honest competitive basis for pricing. 


Over-all, Departmental, and Cost Center Costing 


First, a little review of past procedures is in order. The oldest and most inade- 
quate method of pricing castings is to divide money spent for production by 
overall weight produced to determine a price per pound. It is a method still 
used by some smaller shops and is an obsolete procedure not properly to be con- 
sidered. From this method, a procedure developed under which departmental costs 
were calculated and cost results by departments used for patterns passing through 
each. This was a marked improvement over the first method and, to a large de- 
gree, was adequate under certain limited production procedures. However, it 
did not take into consideration size, weight or intricacy of design of castings. 
This system likewise is being used to considerable degree and can be very dan- 
gerous to the foundry using it if there should be a sudden shift of jobs out of 
or into its production schedule. The next development for foundry cost-finding 
was the formula method by which some direct changes were made to individual 
patterns and indirect expenses were allocated by either a percentage of direct 
costs or else on a rate-per-pound basis. Again accuracy was improved. 

However, due to production engineering improvements and mechanization, all 
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of the foregoing procedures have proven inadequate to properly reflect costs of 
production by individual jobs. Because of this technical advancement and 
changes in production engineering, it becomes advisable to think of a foundry 
in other terms than departmentally. No longer should we think of molding, 
core-making, cleaning, etc., as production phases, It is necessary to go further. 
For instance, sand preparation and supply costs in molding must be separated 
into the several methods or units involved. Conveyor molding costs need segre- 
gation by equipment units. Conventional molding breaks down into pouring, 
shifting and dumping, shake-out and spruing. In short, each distinct operation 
is a production center, The same is true in the core department. We have sand 
preparation and supply, blower core-making, bench core-making, pasting and 
painting, baking, delivery, etc. Cleaning by types of equipment used, annealing 
and finishing by types of equipment, are all production centers and, therefore, 
should be cost centers with rates developed for them. 

The cost factors to be worked up for conveying the cost elements to a particu- 


Jar pattern in production will thus properly vary according to the cost center 


and the production method. To develop a cost formula which will accurately 
convey cost elements to a pattern, an analysis of plant operations is necessary to 
determine what cost factors are responsible for costs. As an example, it is 
reasonable to believe the cost of melting should be absorbed in costs by patterns 
on the basis of metal used per mold. In like manner, the cost of molding sand 
preparation and supply should be absorbed on the basis of weight of sand used 
per mold. If more than one method of melting is used or more than one method 
of sand preparation, each method should be calculated separately and charges 
made to the applicable jobs on the respective bases. 


Simplify Handling of Overhead 


Allocation of expenses incurred by service departments, such as carpenter 
shop, maintenance, etc., should be on a basis which is the result of analysis of 
operations. As a suggestion, direct charges could be made when possible and the 
residue of these costs could be spread on the basis of direct charges. An alterna- 
tive method would be to include residue costs with general plant overhead. 
However, ordinarily, specific activity bases should be sought for distributing 
plant burden. For example, power should be allocated to cost centers, based on 
connected horsepower hour. Compressor costs, which should particularly be 
considered where blower core-making methods are used, can be quite accurately 
distributed on the basis of equipment requirements. The best method is to install 
flow meters on the lines entering each cost center. 
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CLASSIFYING ACCOUNTS FOR FOUNDRIES 


CHART SCHEME EXAMPLE 

Department 1,000 Department two—Molding 2,000 

2,000 Cost center one— 
3,000 Sand preparation an supply 100 
etc. Overtime premium 32 
Cost Centers pa Account number 2,132 
300 Department three—Core 3,000 
etc. Cost center three—Blower 300 
Dok tehes 10 Direct labor—Painting cores iT 
etteniiiintens 20 Account number 3,311 
Delay ti 30 Department three—Core 3,000 
yp Ansel 31 Cost center four—Baking 400 
Overtime promion 32 Maintenance supplies. 70 
Shift differential in Account number 3,470 


Supervision and clerical 40 
Supplies 50 
Maintenance labor 60 


Maintenance supplies 70 














EXHIBIT 1 


General plant overhead should be segregated under two classifications. The 
first would consist of cost elements controlled by payroll, such as payroll taxes, 
unemployment insurance, group insurance, etc. The second would be general 
items which cannot be charged directly to cost centers. Payroll expense should 
be prorated to each cost center based on payroll charges. General plant overhead 
payroll expense should be allocated to service departments prior to its distribu- 
tion as outlined above. The second classification, or general expense which in- 
cludes administrative and selling expense, should be prorated to each cost center 
based on total conversion cost. This cost represents the total production cost of 
each center, exclusive of metals but inclusive of payroll expense. 


Depreciation on Replacement Cost Basis? 


As a matter of importance to foundry costing, in which the goal of pricing 
is so much to the fore, mention must be made here of the question of whether 
or not to include depreciation on replacement values of equipment. Many articles 
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have been written on this subject and it has had much discussion. Certainly, 
depreciation on fixed rates as set years ago on original purchase values are inade- 
quate for a reserve to be used for replacement and replacement needs have a 
proper place in pricing policy. Even if this need cannot be met in the profit and 
loss accounts, such a reserve should be created out of surplus and the related 
charges should figure in costs for pricing. 


Objective: Individualized Castings Costs 


When we go beyond department of costs and work up costs applicable to the 
centers of operation within departments, we have prepared the way for sound 
costs. This step is most needed in highly mechanized production shops but is 
helpful also in the small conventional jobbing shop. For both, it will provide 
tailored castings costs which include only elements required for production in 
the case of each pattern and will exclude costs for facilities not used. 

The procedure suggestions made are applicable to the entire foundry industry. 
Certainly a knowledge of true costs, determined realistically, would be beneficial 
to all foundries, regardless of the metal used. Competition would be stimulated 
by confidence in costs and loss price-setting would be minimized. 

The procedure opens up a field for cost control which few foundries take 
advantage of. Knowledge of cost of operation of production centers developed 
on a comparative monthly (or more frequent) basis will give management tools 
to work with. If a chart of accounts is developed to properly record classifica- 
tions of labor and supplies, the suggestions which have been made are relatively 
simple to embody in a procedure. An illustrative classification is afforded by 
Exhibit 1 which also provides the groundwork for flexible budgets covering all 
indirect expenses, both labor and supplies. 


Flexible Budgeting for Foundries 


Foundries are no exception to the usefulness of flexible budgets. As with 
the cost system proper, they require preparatory care. Budgetary allowances must 
be developed on the basis of the activity controlling them, that is, weights, 
direct labor hours, pieces, etc. Analysis of productive operations and develop- 
ment of points charts for budget determinations, will reflect whether the control 
factor is correct or not. 

First, there should be a clear picture of fixed costs at normal volume. The gen- 
eral procedure for normalizing is to use as a basis tons of production. Con- 
sideration should be given to molders’ hours as a basis. Weight of production 
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can vary greatly while molders’ hours remain constant. I suggest that manage. 
ment fix what is considered the number of normal operating days in a year and 
also the number of molders they would employ to obtain a normal operating 
volume. As an example, five days per week times fifty weeks equals 250 operat- 
ing days. (This allows two weeks vacation for summer and Christmas.) Then 
the number of holidays per year, say five, should be deducted, resulting in 245 
yearly operating days as normal. If the molding day is 8 hours, the normal 
molder work-year would be 1960 hours or 490 hours per quarter. 

Multiplying 490 hours by the number of molders determined as normal, say 
50, results in 2450 normal molders’ hours per quarter. This figure, divided into 
actual molders’ hours worked, results in the per cent of actual to normal and 
could be the basis of normalizing all fixed costs. To illustrate, 2200 actual 
molders’ hours, divided by 2450 normal molders’ hours, equals 89.8 per cent. 
A fixed expense account actual cost of $5000 would be normalized by multiply- 
ing the amount by the per cent of normal, arriving at a cost value of $4490. 
The difference would be cost of below-normal operation. This method is not 
influenced by variations in average weight of castings caused by periodic pro- 
duction changes and, I believe, correctly reflects the productivity of plant oper- 
ations in relation to normal requirements of plant facilities. 

In some instances, it will be noted, there is an apparent portion of fixed 
expense in some accounts which were considered variable. This should be ana- 
lyzed and, if found to exist, should be considered in the fixed expense normal- 
izing procedure. For budgetary purposes, an amount of fixed expense for a 
given amount of control values, plus a rate for variable per unit of control above 
fixed, must be determined. 

The structure of a flexible budget is now rather well-known. It is most 
quickly conveyed in a graphical representation. By charting sales volume dollars 
horizontally and cost of sales vertically, with a line drawn horizontally repre- 
senting total fixed expense at its correct level, a point may be developed at which 
sales will return all costs and beyond which a profit will be realized. 

All variations in fixed expense or variable expenses affect the break-even 
point and emphasize the need of sound cost procedure, and the desirability of 
flexible budgets for cost control. If a realistic cost procedure is in operation, 
all necessary information is available, in addition to cost knowledge for sound 
sales pricing, which, of course, is the prime need of the foundry industry. 
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Better Pulpwood Costs for the Small Operator 


by ROBERT H. VAN VOORHIS 


Associate Professor of Accounting, University of Alabama, Tuscaloosa, Alabama 


A small-operator field in which costs are, more often than not, neither 
at hand nor practicable of development by the producer, is presented 
bere, with description of the steps and physical conditions of the 
process, together with the potentials for control which lie just be- 
yond rule-of-thumb-management. The question is raised as to the 
source from which control data should be made available. 


7 TYPICAL PRODUCER of pine pulpwood, operating on a small scale, does 

not employ a cost accountant. Indeed, he operates with a bare minimum of 
accounting records of any sort. But, in the aggregate, pine pulpwood produc- 
tion is an important business. A substantial investment in southern pulp and 


- paper mills depends upon a continuous flow of this basic raw material. These 


mills, in their constant search for more economical ways-of obtaining their pulp- 
wood, have experimented extensively with mechanical harvesting and handling 
methods. The benefits of these experiments have been passed along to their 
wood producers. In addition, many have helped their wood producers to set 
up accounting records for payroll and tax purposes. A few have developed 
wood harvesting cost data and records designed to help wood producers in 
reaching managerial decisions. 

The present study is based on the experience of a pulpwood producer whom 
we shall call Lou Pine, since that was not his name. Pine was an independent 
contractor, using a mechanized pu!pwood mill together with the required auxil- 
iary equipment. He obtained both technical operating assistance and help with 
his accounting and cost problems from the large pulp and paper mill in South 
Carolina to which he sold his wood. Although his operation ultimately proved 
unsuccessful, Pine’s cost problems were typical of the industry, while the help 
he received with them points the way toward a very desirable and mutually 
profitable form of cooperation between wood producers and pulp mills. 


Timber Source and Mechanized Milling 


One of Lou Pine’s first problems was to obtain standing timber to cut into 
pulpwood. He might buy from any private landowner but, because of his 
limited capital, he almost always operated on “company” land, owned by the 
mill to which he sold the pulpwood. Pine operated as an independent con- 
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tractor, rather than as a company employee. He contracted to buy the standing 
timber at a fixed amount per unit (168 cubic feet) of wood, payable when the 
pulpwood was received at the company mill. 

In harvesting the timber, crews fell the trees, using hand or power saws, 
Other workers trim the branches and cut off the tops with axes. The trimmed 
trees are fastened to a caterpillar tractor which skids several tree-length logs 
per trip to a deck adjacent to the pulpwood mill. The mechanized pulpwood 
mill is the heart of Pine’s operation, and distinguishes it from other methods 
of harvesting pulpwood. The mill is a Rube Goldberg-like machine. It has 
a power take-off which first winches a log from the storage deck to a small 
dolly on rails. On the dolly, the log moves under the cut-off saw, which the 
operator swings down to cut off bolts of the proper length. As they fall from 
the saw, these bolts land on a chain conveyor which carries them up and over 
the machine and drops them onto a waiting truck. Thus the series of opera- 
tions from stump to truck is almost entirely mechanized, with tractor, winch, 
dolly, and conveyor handling -the logs through the successive stages. 


Delivery of Pulpwood and Settiement 


From the pulpwood mill, loaded trucks move through the woods over a crude 
logging road to a public road, which may not be much better. These roads 
may become impassable in wet weather and the entire operation may have to 
shut down. Moveable sections of plank road may be brought into use over soft 
spots or during prolonged rainy seasons. These may enable the operation to 
continue, but only with the increased cost resulting from the construction, plac- 
ing, and removing of the plank road sections. Trucks haul the wood directly 
to the pulp mill from logging chances within a radius of approximately thirty 
miles. At the mill, truck loads are scaled to determine the quantity of wood. 
Payment to the producer is based on this measurement, as is the deduction for 
“stumpage” (the price paid for the standing timber) if the wood was cut from 
company land. After scaling is completed, the trucks are unloaded mechanically. 
When many trucks arrive at the mill wood yard simultaneously, there may be 
considerable delays in scaling and unloading. 

Wood harvested beyond the truck haul distance is taken to a convenieni 
railroad siding and placed on freight cars by employees of the producer. The 
producer is usually paid the same price for his wood, whether he delivers it to 
the mill yard or places it f.0.b. railroad car at the siding. In one case, the pro- 
ducer bears the expense of the longer truck haul. In the other, he pays for 
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shifting the wood from truck to railroad car. The mill pays the unloading cost 
for truck wood and pays the freight on rail wood. 

Payment is made to the producer weekly by the pulp mill for wood re- 
ceived at the mill by rail or truck. Deductions are made for stumpage if the 
wood has been cut from company land, and for any other items as agreed. 
Advances are sometimes made to the producer for wood in transit by rail. The 
pulp mill often finances the producer in his purchases of equipment, making 
deductions at the established rate each week for each item. These payments may 
become burdensome any week that a small volume is produced. 


Operations: Performance and Record 


There was little flexibility in the labor required to run Pine’s operation. 
He needed several teams of fellers and trimmers to prepare the tree length 
logs. There was a choker setter to attach the logs to the tractor, and a tractor 
driver. One man was kept busy unhitching the logs from the tractor at the stor- 
age deck, hitching individual lengths to the winch and -securing them to the 
dolly. A skilled operator (who doubled as job foreman) ran the pulpwood 
mill. One helper, in addition to the truck driver, was on duty to help position 
the wood falling off the machine conveyor onto the truck. If wood were being 
hauled to a railroad siding, a crew was kept there to transfer the wood from 
truck to railroad car. A minimum of five pulpwood trucks with drivers were re- 
quited to carry away the ouput of the pulpwood mill. More trucks might be 
required, depending on the length of the haul and the time required to unload. 

Pine determined the break-even point on his operation to be sixteen units 
of pulpwood per day. With this in mind, he set a standard of production for 
use in a simple incentive pay system for his workers. Each type of worker 
was paid his basic day rate when total production was below standard. When 
daily production reached or exceeded standard, each worker received a somewhat 
higher day rate. No individual task standards were set. The team nature of 
the operation (and worker group pressure) were relied upon to insure indi- 
vidual effort. Breakdown of the tractor or pulpwood mill might result in failure 
to meet standard production through no fault of the crew but, in general, this 
form of incentive payment proved beneficial both to Pine and his workers. Time 
records were kept by the job foreman (or by Pine himself) in an ordinary 
printed time book. Employees were paid weekly by check. 

The tractor and pulpwood mill were left in the woods. Trucks were garaged 
adjacent to Pine’s residence and drivers checked in and out at that point. Other 
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workers met at the garage or were picked up en route to the job site, where 
they checked in and out. Everyone took a half hour at noon for lunch. 

Since the foreman served as pulpwood mill operator, he was not free to 
supervise actively the other phases of the operation, but he set the pace through 
his handling of the pulpwood mill and all other phases of the operation geared 
themselves to it. Pine, himeslf, directed the woods work and generally @ 
ordinated the activities of the crew, as well as performing all other needed 
management functions. The foreman prepared a Daily Operations Report (Ex- 
hibit 1), recording hours worked by the pulpwood mill, hours worked by the 
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tractor, trips made by each truck, and estimated daily pulpwood production. 
Remarks were listed explaining breakdowns, delays, etc. 

As an independent contractor producing pine pulpwood, Pine was subject 
to the wage and hour provisions of the Fair Labor Standards Act, to the Federal 
Insurance Contributions Act, and to state and Federal unemployment compensa- 
tion insurance laws. He was also subject to workmen’s compensation regu- 
lations. These involved him in the minimum required payroll record-keeping 
and report preparation. Although neither had any formal training in book- 
keeping, Pine or his wife kept these and all other records, working at home. 


Equipment: Purchase and Operating Cost Problems 


Minimum original cost of the mechanized pulpwood mill, tractor, trucks, 
saws and other tools required for Pine’s operation ran between twenty and thirty 
thousand dollars. The pulpwood trucks could be expected to last about two 
years, the tractor and pulpwood mill perhaps twice that long. A heavy fixed 
charge for depreciation resulted. Pine was financed in his equipment purchases 
by the pulp mill to which he sold his wood. By agreement, fixed amounts for 
each item of equipment financed were deducted from his weekly check for 
wood received at the mill. This out-of-pocket charge had to be met before Pine 
could get funds to pay his labor and other operating expenses. Equipment costs 
were thus a heavy fixed item. 

Operating in open woods and on logging roads, with heavy loads, trucks 
had relatively high maintenance costs. Tires were especially subject to damage, 
being frequently snagged on roots or stumps. Truck operation costs varied ac- 
cording to the road surface, heaviest cost per mile being incurred while operat- 
ing through the woods and on logring roads and lowest costs on paved high- 
ways. These factors made it difficult to control equipment operation costs,. since 
no two logging chances are just alike with respect to hauling conditions. Ter- 
rain and average skidding distances affected tractor skidding costs. Once set 
in place, the pulpwood mill is little affected by location, although its per- 
formance will suffer if adequate quantities of logs are not provided for it. Saws 
and axes required frequent sharpening and periodic replacement. Distance 
of the logging chance from repair facilities caused repair costs to vary on any 
item of equipment. Idle time became particularly important when the tractor 
or pulpwood mill was down. 

A recurring but irregular item was the cost of moving the pulpwood mill 
to a new location when the timber on a logging chance had been cut. The total 
cost of the move, including costs of bringing plank road sections in and taking 
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them out again, was a sunk cost which had to be recovered from the proceeds 
of timber cut and sold from the new logging chance. 

All this indicates the importance of recording and controlling equipment 
operation costs, but the operators, and even Pine himself, lacked both the 
ability and the inclination to keep and analyze records. In fact, many of the 
truck drivers could neither read nor write. Under these conditions, the records 
had to be as simple as possible. To accumulate truck operation costs, each 
driver was provided with a stout envelope into which he was required to place 
delivery tickets received with each purchase (on account) of gas or oil, each 
repair or other expenditure incurred for his truck. These envelopes were picked 
up at the end of each week and their contents summarized by Pine or his wife 
to determine actual costs for each truck for the week. Delivery tickets were 
filed for comparison with monthly statements from vendors. The daily opera- 
tions report listed the number of trips made each day by each truck. Since 
hauling distance was constant for each setting of the pulpwood mill, total 
milage run was readily ascertained by multiplying the number of trips by the 
round trip mileage. Hours run by tractor and pulpwood mill were also recorded 
on the daily operations report. The foreman kept track of the operating costs 
under the remarks section of the same form. 


Rules-of-Thumb No Substitute for Cost Data 


Pine’s operation was essentially a single-department, single-product one with 
no in-process inventory problems, lending itself to the simplest process cost 
accounting techniques. In fact, by accumulating total costs and dividing by 
total units of pulpwood produced in any period, Pine could determine his aver- 
age cost of production. Comparing the mill price for wood with this figure gave 
Pine his average profit or loss per unit produced. This, of course, was interest 
ing in retrospect, but not particularly helpful to him in managing his business, 

Because of his day rate basis of paying his labor, Pine had no exact standards 
for its accomplishments. Timber cost was uniform per unit of wood received at 
the pulp mill. This tended to encourage Pine to be wasteful of the standing 
timber in the harvesting process and certainly provided no incentive for im- 
proved utilization of wood if this involved increasing other costs. The prin- 
cipal opportunity for standards and cost control, lay in equipment operation. 

Factors affecting trucking costs. included distance from the mill or railroad 
siding and the portions of this distance to be traversed over various kinds of 
roads. Cost per mile varied sharply as among logging road, public unpaved 
roads, and paved highways. Accurate knowledge of these varying costs was 
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very desirable but almost impossible for the small wood producer to develop for 
himself. The same comments apply to tractor skidding over various surfaces 
and distances. Mill operating standards and costs presented many problems. 

In examining a proposed logging chance, Pine had to estimate what his total 
cost of logging and hauling would be, add his desired profit, and compare this 
total with the mill wood price. The difference indicated the maximum amount 
he could afford to pay for the standing timber. He realized he could not afford 
to locate on a tract having too little timber to enable him to recover the sunk 
costs of moving the pulpwood mill or with timber so scattered that he could not 
keep the pulpwood mill operating above the break-even point. He recognized 
the risk of operating on low land where operations might become impossible in 
wet weather or where the costs of plank roads would be excessive. Underbrush, 
streams, and other natural barriers were also important. 

Most successful pulpwood producers have developed rules of thumb and a 
practiced eye which enable them to look over a logging chance and form a 
fairly accurate estimate of costs and profits possibilities. In addition to increas- 
ing the risks of the pulpwood business, such haphazard methods introduce the 
probability that the landowner will receive less than a fair amount for his 
timber, since the pulpwood producer will, if possible, provide himself with a 
safety factor by offering a low price. On the other hand, if competition be- 
tween producers for standing timber is keen, the producer may increase his offer 
beyond a reasonable limit and suffer losses which may put him out of business. 

Neither extreme is conducive to the most economical operations of the pulp 
mills. Low stumpage prices reduce the return on their own (often exten- 
sive) forest holdings. Operating losses by producers lead to pressure to in- 
crease prices paid for pulpwood and may create problems of finding new pro- 
ducers of pulpwood. Losses may be suffered of amounts advanced on the 
purchase of equipment, if the producers themselves fail. 


How Standard Costs Can Be Developed and Used 


Development of cost standards in pulpwood production is complicated by 
the fact that each forest situation differs from every other in varying degree. 
However, each is a composite of factors which can be studied separately and 
combined appropriately, as is commonly done in developing standards for 
industrial processes. For example, standard truck operation costs are developed 
for different types of trucks for both loaded and empty travel over various 
woods conditions and road surfaces. A given haul is a composite of these vari- 
ous conditions. A standard for it can be estimated by breaking the distance 
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down into its elements and multiplying each by the appropriate standard figure. 
Similar methods develop tractor skidding costs. Motion and time studies or 
other common methods can be used in developing standard output and costs for 
the pulpwood mill and for unloading trucks at the railroad siding. 

Various agencies have cooperated in the development of such standards. The 
U. S. Forest Service, Southern Pulpwood Conservation Association, and many 
individual pulp mills have participated. D. M. Matthews, in his book, Cos 
Control in the Logging Industry (Mc-Graw-Hill, 1942) has published a wealth 
of figures and methods. Truck and tractor manufacturers have developed per- 
formance data on their products. Carefully worked out standards can be of 
considerable help to a producer in estimating the possibilities of a proposed 
logging chance and in controlling his operations. Although the average pro- 
ducer cannot develop such data, he could learn to use it with moderate help. 

Lou Pine had the benefit of data developed by the company to which he 
sold his pulpwood. This company had been instrumental in developing and 
testing the particular pulpwood mill which Pine used, and had experimented 
over a number of years with the type of mechanized pulpwood production 
operation which he conducted. Using this information, Pine was able to judge 
more accurately the probability of success for himself in any given logging 
chance. The company was better able to estimate what would be a fair stumpage 
price for its standing timber in various locations. Periodic comparison of Pine’s 
actual results with these expected standards brought to light ways in which 
Pine could improve his operations. Evidence gradually mounted, however, to 
indicate that the operating standards developed for the pulpwood mill in the 
company experimental operations were based on more nearly ideal conditions 
than could generally be achieved in practice. 

Unfortunately for Lou Pine, the pulpwood mill method of harvesting pine 
pulpwood proved unprofitable as he was able to apply it. Wet weather, fre- 
quent breakdown of the pulpwood mill and attendant costly delays, difficulty 
in handling the woods labor without employing a nonworking foreman, and 
inability to secure suitable logging chances, coupled with his insufficient capital, 
ultimately led to Pine’s failure and retirement from the pulpwood production 
field. (The type of pulpwood mill Pine was using has, incidentally, since been 
abandoned by the company which developed it.) 


Standard Costs and Forest Economics 


What, then, does Lou Pine’s experience suggest for the use of cost account- 
ing by pulpwood producers? First, that cost accounting (or even basic record- 
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keeping) is difficult for the small operator. Second, that the information cost 
records would provide could help him to operate more intelligently and more 
profitably. Third, that realistic cost standards could be even more useful than 
historical costs for management planning and control. 

Who will develop these standards? Certainly not Pine and his fellow pro- 
ducers. They are not trained for such work and their long and hard daily toil 
in the woods leaves them little time or inclination for it. The problems could 
be left to various agencies (already doing good work), such as the U. S. Forest 
Service, state college experiment stations, and colleges of forestry. 

Those most vitally concerned with pulpwood production, the large pulp and 
paper mills, have both the talent and the economic (profit) motive to solve 
these problems. I believe they should undertake to do so. Individual firms can 
carry on the work independently or can pool their efforts through already estab- 
lished trade associations. Company cost accountants and company foresters, 
working together, can adapt regional data to local conditions. Foresters trained 
in the use of cost standards can work with individual wood producers in apply- 
ing cost data to guide them and help solve their problems. _ 

Producers must be shown relatively simple systems of collecting actual cost 
data (such as the envelopes used by Pine to collect his truck operation costs). 
Periodic comparisons between actual results and expected standards will prob- 
ably have to be relied upon for control, rather than continuous standard cost 
accounting procedures. Better standards in estimating and planning operations 
should help prevent the economic waste exemplified by Lou Pine’s experience. 

Forest economics and the development of cost accounting in forestry are 
becoming increasingly important to users of forest products. As consumers, 
this includes all of us. In the pulpwood field, foresters employed by trade asso- 
ciations and individual mills, and working with wood producers, must be 
trained in bringing the benefits of cost accounting and standards to the- indi- 
vidual wood producers, without involving these operators in any considerable 
amount of paper work. This field is relatively untouched. 

Cost accountants, particularly those employed by the pulp and paper mills 
in the south, have here a real challenge and a great opportunity for service 
with profit to their companies, to the pulpwood producers, to the owners of 
private timberlands, and finally to all of us, consumers of their products. 








The Brewing Process Is Ready-Made 
for Standard Costs 


by MURRAY F. HEPPLE 


Assistant Controller, Los Angeles Brewing Company, Los Angeles, California 


Pointing bis article to the situation of the industry, the present au- 
thor advocates a general advance toward utilization of standard costs 
by breweries, aided by flexible budgeting, for the effective determina- 
tion of variances. Included in the paper are a list of productive and 
service functions and textual description of bases for standards in 
principal production processes. 


—_ ART OF BREWING is among the oldest known to man. Throughout the 

ages, this art has kept pace with the advances in scientific and mechanical 
fields. Because of this, and the fact that there has always been a strong demand 
for a mild fermented beverage. the brewing industry of today plays an impor- 
tant part in our economy. The industry, consisting of more than 350 individual 
manufacturers, ranks high on the list of major industrial enterprises in the 
United States. However, it is felt that, in reaching their position, companies in 
the industry, with some exceptions, have encountered a problem which usually 
accompanies rapid growth. 

This problem is the lack of sufficient emphasis on modern cost accounting. 
True, there has been good reason for stressing technological advancement, mar- 
ket research and development, improvement of methods of distribution and 
expansion of facilities. These are the very foundations of the business as it 
exists and no experienced executive would minimize their importance. But these 
are changing times—critical times—and the decisions of today will influence 
strongly the success, or hardship, of tomorrow. It is common knowledge that a 
balanced and functional organization is fundamental to business success. It is 
on this precept that this article is based, that the necessity for adequate costing 
is urged. 

Unbalanced organizations, those operated by instinct and “know how” of 
yesterday, will gradually and inevitably decline to the level of mediocrity, 
whether small, medium, or large producers. The time is fast approaching when 
the law of survival wili apply. There is much that accountants can do, must 
do, to prepare for that time. Inevitably, less emphasis will be placed on in- 
creased volume as the major contribution to profits. The need for cost reduction 
and control will be most urgent and clearly defined. Will the prevailing account- 
ing de-emphasis and errors of omission of the past take their toll? Through the 
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medium of historical costs, should we continue to peer backwards, to rely on 
instinct based on yesterday's experience? In this era of specialization, should our 
departmentalization be obscure because of tradition? Despite the fact that many 
fine organizations have developed historical costs to an admirable degree, the 
inherent tendency toward limited cost centers, lack of pinpointing responsibility 
and the inevitable invitation to look back, are ever present. Can yesterday's 
methods solve the problems of tomorrow? 

I feel that the answer to this culminating question is, “No.” New problems 
require new solutions. In particular, one important new solution, the adoption 
of standard costs, remains open to most members of the brewing industry. 
While not a “cure all,” standard cost techniques offer unlimited possibilities of 
diagnoses at relatively small expense. The proposal embodied in this article is 
offered as one approach to the application of standard costs to the major pro- 
ductive functions of brewing and packaging beer. 


Processes and Departments 


The brewing process, from the nature of the operatioris and the time element 
involved, is well suited to the application of budgetary or standard cost tech- 
niques. The outline in Exhibit 1 lists in chronological order the major opera- 
tions performed in a typical production cycle, from the receipt of raw materials 
through shipment of finished products. Added at the end is a list of service 
functions. It can be seen that departmentalization for cost control, for inventory 
purposes, and for fixing responsibility, should be readily adaptable to all plant 
cost centers, on the basis of work performed. For purposes of this article, the 
following departments are considered: 


Production Departments Service Departments 
Materials Receiving. Power and light. 
Brewing. Building service and sanitation. 
Fermenting and primary storage. Steam. 
Secondary storage — receiving. Water geen, 
Secondary storage. Maintenance and repairs. 
Finishing. Refrigeration. 
Draft Beer packaging. Laboratory. 


Bottled Beer packaging. 
Canned Beer packaging. 
Warehousing and shipping. 

With these as the major functions or operations and cost centers, the next 
step is to develop appropriate standards or budgets for each. This can be done 
on the principle of fixed, semivariable and variable expense segregation for all 
practical production levels. It should be noted that the sharp seasonal fluctu- 
ations have a marked effect on nonfixed expenses and that every consideration 
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. Raw materials receiving. 


. Mashing and brewing. 


. Production of steam and hot water. 

. Processing of soft and hard water (purchased or produced from wells). 
. Transmission of power and light (purchased or generated). 

. Refrigeration. 

. Maintenance and repairs. 

. Building service and sanitation. 

. Laboratory. 


PRODUCTION AND SERVICE FUNCTIONS IN A BREWERY 
Production Cycle 


A. Receiving of malt, cereals, hops. 
B. Storage of malt and cereals in silos or bins. 
C. Storage of baled hops (refrigerated). 


A. Withdrawal of raw materials for use, by formula. 

Preliminary cooking of cereals—preparation of malt mash. 
Addition of cereals to malt mash. 

Completion of mashing through a controlled temperature cycle. 
Transfer of mash to filtration equipment. 

Removal of extract (wort) from mash; disposal of spent grain. 
Transfer of wort to brew kettle for boiling; addition of hops. 
Removal of wort from kettle; straining. 

Cooling of wort to temperature favorable for fermentation. 
Second filtration. 


rmentation and storage. 
Addition of yeast. 
Four stages of fermentation (refrigerated). 
Primary storage (refrigerated). 
First filtration. 
Secondary storage (refrigerated). 
Transfer to refrigerated tanks preparatory to packaging. 


™™OOP>T oH TO ™™OO 


Packaging. 
A. Draft beer. 
1. Receiving and storing empty kegs. 
. Bung removal, washing and sterilizing, inspecting kegs. 
. Lining kegs (wood). 
. Filling. 
. Warehousing full kegs (refrigerated). 
Shipping. 
B. Packaged beer (bottles and ome, 
1. Receiving and storing returnable and one trip containers. 
. Washing and sterilizing bottles and cans. 
. Filling and closing. 
. oe 
nspection. 
. Labeling (bottles only). 
Case packing. 
. Warehousing. 
. Shipping. 
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Major Services Functions 
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should be given to a thorough study to establish the levels at which there will 
be given measurable changes. For example, the addition or elimination of per- 
sonnel, shift premiums resulting from a twenty-four-hour schedule, and over- 
time penalty can have a strong influence on the behavior of the costs. 

Since a good deal of literature concerning flexible budget procedure for 
service departments is available, no attempt will be made to outline the requisite 
steps for these units, except to note that particular care should be exercised in 
studying the various production levels. For example, refrigeration is always 
required in all storage cellars containing beer, whether or not all tanks are filled. 
The expense of supply to these areas would be a fixed cost, while the refrigera- 
tion required for cooling wort would depend upon the volume of production. 
Power demand charges also are subject to considerable fluctuation, depending 
upon activity in the various departments and the simultaneous operation of 
power-consuming equipment. The same problem applies in the production of 
steam, as several of the departments could be operating steam equipment at the 
‘same time. 


Materials Receiving 


The operations of the materials receiving cost center are adaptable to flexible 
budget treatment. Receiving and storing of materials centers on bulk malt and 
cereals, which are received in carload lots and are stored in silos and bins. Baled 
hops in carload lots are usually received once a year and are stored in refriger- 
ated warehouse areas. There is no particular problem in arriving at workable 
standards for each operation, either by time study or through analysis of past 
performance. Since process costing is by operation, labor summaries generally 
are detailed to show individual functions performed and afford a good basis for 
comparison with standards. 

The unit of measurement of performance could be any appreciable quantity 
of material. Labor variances could be in rate, personnel utilization and lost 
time. The other expenses of this department fall into the respective fixed, semi- 
variable and variable classifications and variances from budget could be estab- 
lished for utilization and lost time. Expenses can be closed monthly into first 
process inventory at prevailing budget rates and operating variances closed to 
cost of goods sold by category. Volume variance will be taken up in connection 
with the first process inventory valuation. 


Mashing and Brewing; Setting a Physical Production Unit 
Traditionally, the brewing industry has relied on the 31-gallon barrel as the 


JULY, 1953 1461 











accepted unit of production. For purposes of this (and other cost centers to be 
referred to), it is suggested that the accepted unit be changed. The reason for 
this departure is that there are two processing factors either of which would 
suffice to distort comparisons of actual extract yield with standard if the barrel 
unit is used. These factors are barrels per brew and gravity of the wort, both 
of which can vary appreciably from brew to brew, with the result that the re- 
quired consistency for comparison would be lacking. 

A substitute unit of measurement here offered is “hundredweight extract.” 
This unit is obtained by multiplying the quantity in barrels of each brew by the 
original gravity and dividing the product by 100. For purposes of this depart- 
ment, this can be considered as hundredweight extract per brew. It is important 
to state at this point that, for purposes of preparing government reports, the 
existing barrelage information should be continued, since all the information 
for the extract standards can be obtained from internal reports supplementing 
the required data for the Government. 

There are three possibilities of variations from standard, as far as extract is 
concerned. They are price, formula and yield. The price variation can be estab- 
lished at the time of use and no further explanation need be made. Variation in 
formula from standard represents the amount resulting from substitution of 
materials from the basic formula and is arrived at by multiplying the formula 
deviation quantity by the standard cost of the material for each material in the 
standard formula. The variation in yield is the difference between the standard 
yield and the actual yield for each material, multiplied by the respective standard 
cost per pound. Since there are relatively few materials involved, this calculation 
is quite simple. 

For this cost center, flexible budget application can be made through study 
of each phase of labor and overhead at all practicable operating volumes. In 
addition to the extract variances mentioned before, emphasis should be placed 
on personnel utilization and lost time. Expenses are closed monthly into the first 
process inventory at budget cost for the operating level in force during the 
period. Variances are closed to cost of goods sold. Up to this point in the proc- 
ess, the time factor is not significant, as this and the preceding operation are 
accomplished in a relatively short time. 


Fermenting and Primary Storage; Inventories, Volume Variance 


As in all the production departments, the nature of the individual job duties 
in fermenting and primary storage is suitable to standard cost determination. 
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While work assignments could vary appreciably with changes in volume, a thor- 
ough study of the effect of such changes is possible in the development of rea- 
sonable labor and overhead standards, as detailed payroll summaries afford an 
excellent opportunity for comparison of actual and standard, by operation. 
Fixed, semivariable and variable expenses can be determined for all practicable 
volumes, taking into consideration the fact that there is in and out movement of 
beer as well as fluctuating storage time, depending on the ratio between supply 
and demand. 

It is believed desirable to establish the first work-in-process inventory at this 
point. Several factors support this view: 


1. This is the third cost center in the 3. Shrinkage in physical quantities as the 
process and offers the first opportu- result of contraction, fermentation and 





nity to establish accountability for in- 
ventory control. 


. The time element is not markedly sig- 


nificant to this point, since the major 
operation iis the fermenting, which is 


other causes can be a substantial fac- 
tor. In addition, handling losses are 
inevitable and it is felt that an in- 
ventory control would afford the best 
means of establishing variances from 





generally consistent and carefully con- the expected norm. 


trolled. 


As has been said above, time is not very significant in cost to this point. 
Nevertheless, at least some mention should be made of it. It is doubtful that a 
definite storage period can be correlated to any production level. However, it is 
possible to establish a criterion based upon optimum time requirements and to 
treat excessive storage time as a utilization variance, on the theory that close 
scheduling of production could hold the time requirement to the minimum. 

As already developed, the standard physical unit of measurement of produc- 
tion in the cost center setup is “hundreweight extract.” Since complete records 
are usually maintained on each brew and, subsequently, on each batch and since 
the extract yield has been determined, it is possible to maintain inventory con- 
trol in quantities of extract as well as barrels. Frequent physical inventories are 
recommended, at least monthly, and the record should show identifiable brew, 
batch or blend numbers, depending on the system of production control. The 
reasons for the painstaking identification are: 


1. The need for accurate information to 2. To establish a basis for giving effect 
calculate extract, which varies in each to the time in process to determine 
batch. utilization variance. 


Expenses of the fermenting and primary storage department are closed 
monthly into the first process inventory at budgeted cost and variances are 
treated as before. Another factor, shrinkage, should be considered here, as 
control is desirable. 
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One of the many decisions involving top management should be made in 
reference to costing of inventories. It will be noted that no volume variance has 
been mentioned as yet. It is suggested that volume variance be considered in 
establishing the total amount debited to the first process inventory. This will 
necessitate two steps: 


1. To establish a standard inventory cost from flexible -“~ cost to perma. 
at normal operating level. This stand- nent standard. is adjustment will 
ard is permanent and represents the represent volume variance which 
established policy to top management. should be shown in a separate cate. 

2. Te adjust inventory valuation monthly gory in cost of goods sold. 


Transfers to the next process are treated as deductions from the first process 
inventory and are priced at the permanent standard. 


Receiving Into Secondary Storage 


Another of the reasons for the hundredweight extract basis now becomes ap- 
parent. Throughout the brewing cycle, varying technological considerations are 
continuously to the fore. The control of mashing, for example, is very thorough 
and necessary since the required properties of the wort are of extreme impor- 
tance and have a strong influence on the finished product much later in the 
cycle. An extract basis at this point affords a means of evaluating many of the 
physical and chemical reactions which can take place and which are subject to 
considerable variation. The formula and the mashing process are calculated to 
produce continuously definite characteristics of wort within close tolerances, so 
that the finished product will result within similar tolerances. On a mass pro- 
duction basis, it is virtually impossible to achieve exactness because of the human 
element, slight variations in all raw materials over a period of time, mechanical 
conditions, and other reasons. Hence the need for a type of quantity measure 
ment related to production characteristics rather than external volume alone. 

However, known quantity of extract should yield a definite barrelage of beer 
and it is on this basis that the next variance is proposed. Since there is a break 
in the cycle—beer being withdrawn from one inventory for processing and trans- 
fer to another inventory—it is possible to determine in the receiving cost center 
the yield after the initial processing (first filtration), for comparison with 
standard. Any difference would be a variance worth investigation. 

Flexible budget application is possible, since the activity of this cost center 
has been confined exclusively to the receipt of beer. The reason for segregating 
this minor operation is that the effect of storage time—the next cost center— 
is significant and inclusion of receiving cost, which is based upon production, 
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would cause distortion out of proportion to the time required to eliminate it if 
the costs were commingled. 

Expenses are closed monthly into a second process inventory at budget cost 
and variances are handled according to the method stated before. 


Secondary Storage 


The cost center for secondary storage covers only one function and has been 
separated from receiving because the latter is concerned primarily with activity, 
while the principal factor in storage is time. From the point of view of costing 
theory, labor is of relatively little importance to the storage functions. The 
importance of overhead, since time is overhead in operations of this kind, is 
paramount. Therefore, since time is the significant factor, some means of stand- 
ardizing it is indicated, particularly in view of the fact that this area represents 
the semifinal step in the lengthy process of brewing. 

Minimum process time requirements from the start of the first mash would 


afford a good basis of quantity evaluation, on the following reasoning. Assume 


that a study reveals that a given number of days in process represents the ideal 
minimum time in which maximum quality could be achieved. Accordingly, an 
analysis, working back from inventory date through each daily batch for this 
number of days would serve as some indication of the desirable quantity at any 
inventory date. Any difference from the ideal inventory quantity, therefore, 
would represent a scheduling, plant utilization or use variance, depending on 
the reason. Exhibit 2 demonstrates a method of arriving at ideal quantity. 

To cost the variance from ideal is a further step. In arriving at a unit basis 
for application of flexible budgeting in the secondary storage cost center, the 
fact should be borne in mind that this department is not producing or process- 
ing in the literal sense. Rather, the principal expense incurred here is in direct 
proportion to the time the beer remains in storage. Consequently, some method 
of combining time and quantity is necessary in order to arrive at an equitable 
unit of measurement. It is believed that (and assumed for purposes of this 
article) the 1000 barrel/day expression of units will meet the requirements. 
Accordingly, the variance established in the exhibit would be costed at 13.2 
units (number of 1000 barrel/days per Exhibit 2) multiplied by the standard 
for the operating level prevailing in the period. 

Again, expenses are closed to the second process inventory at budget cost 
and variances closed as before. This inventory, then, would be revalued at per- 
manent standard and would reflect the standard value of all applicable costs for 
all processing up to this point. The difference between monthly budget cost 
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METHOD OF ARRIVING AT IDEAL STORAGE QUANTITY 
BATCH BREW IDEAL ACTUAL BARREL _ BARR AY 

NO. DATE BARRELS*® BARRELS VARIANCE VARIANCE 

213 4/22 1,800 1,900 100** 100** 

212 4/21 1,500 1,400 100 100 

211 4/20 1,200 1,100 100 100 

210 4/\9 1,500 1,650 150** 150** 

209 4/18 1,800 1,750 50 50 

186 3/21 1,200 1,200 — _— 

185 3/20 900 820 80 80 

184 3/19 600 680 80** 80** 

183 3/18 _ 1,650 1,650** 1,650 

182 3/17 — 2,100 2,100** 4,200 

18! 3/16 _ 1,250 1,250** 3,750 

180 3/15 _ 900 900** 3,600 
53,650 59,550 5,900 13,200*** 

Notes: * Based on standard yield from budgeted quantity brewed. 
= Unfavorable. 
** Excess inventory quantity. Reasons could be: wee eo sales volume, 
production scheduling variance, shutdown or red y in pack- 
aging departments, etc. 











EXHIBIT 2 


and permanent standard would represent a volume variance which should be 
closed out to cost of goods sold. 


Finishing 


The finishing cost center is devoted to removal of aged beer, final filtration, 
and transfer of finished beer to bottling and racking tanks. The time factor in 
process is of little consequence, since the cycle is continuous from the time of 
withdrawal to the final transfer and is accomplished in a relatively short time. 
Labor routines are easily identified and standards for all possible operating 
levels can be worked up. The few materials and supplies necessary are also 
readily suited to standard cost application. 

Since all withdrawals from secondary storage are priced at permanent stand- 
ard, it is suggested that volume variance be handled as before. As a result, the 
operating variances of this cost center should be closed to cost of goods sold. 

The transfer of finished beer completes the brewing and cellars cycle. Up 
to this point we have: Two process inventories priced at normal standard, vari- 
ances in cost of goods sold determined through application of the flexible budget 
principle, and volume variances in cost of goods sold representing exceptions 
from budgeted production and usage. This establishes the pattern for handling 
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of variances and pricing of inventories, which holds good, as will be noted, in 
subsequent processes. 


Draft Packaging 


The packaging operations listed in Exhibit 1 are adaptable to flexible budget 
treatment. Expenses can be classified as fixed, semivariable and variable for all 
levels of operation. Rackers (keg filling machines) can be rated as to normal 
capacity, which would serve as a basis for an operating variance. Filling losses 
are easily determined and afford an opportunity for establishing a yield variance 
which would measure the efficiency of the equipment and, to a lesser degree, 
the skill of the operators. Depending upon the extent of penetration desired, 
the warehousing could be standardized on the basis of ideal inventory quantity, 
as units in inventory represent ultimate double handling, in comparison to those 
which are loaded directly from the production line. The variance determined 


. here would afford some basis of evaluating scheduling efficiency, within limits, 


and further study of the work shifts might result in economies. 

As in earlier operations, the flexible budget cost should be revalued to per- 
manent standard cost at normal operating level for inventory pricing. The vol- 
ume variance is closed to cost of goods sold, as are the operating variances 
established by the application of the flexible budget. 


Bottling {and Canning) 


Bottling of beer is accomplished on a multistage conveyor production line. 
Most breweries operate several lines at the same time, generally using each line 
for a separate type of package. Generally, production is expressed in case units. 
These cases are of various types and sizes and contain any fixed quantity from 
12 to 48 packages each. It is believed that standards should be set for each case 
type, as the cost differential can be substantial over the range of the variety of 
cases produced. 

Work stations usually are permanently assigned, so payroll distribution details 
afford an excellent basis of daily comparison with standards. Shutdown time is 
usually the important variable, as lines, while in operation, are run at a con- 
tinuous speed. Down time is thus the controlling factor as far as productive 
labor is concerned. In order to determine operating labor variance, then, a 
reasonable attainment by line, per hour, shift or day, would be the basis of 
evaluation. 
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Flexible budget application is possible after study is made of the effect of 
multiple shifts, repairs, maintenance and other factors which would be affected 
by all possible production levels. Since the business is seasonal, some consider- 
ation should be given to the possibility that lines could be operated at reduced 
speed in low volume seasons. The reduction of line speed would also have an 
effect on repairs, down time, power demand, steam demand, breakage, filling 
loss, label and crown waste, and personnel requirements. 

Bottling materials, such as crowns and labels, can be readily standardized, 
as can supplies such as glue, caustic soda, cleaning materials, etc. As pointed 
out above, the possible effect of varying line speeds on these materials should 
be studied to arrive at equitable standards of use. Consideration should be given 
to shift premium and overtime penalty at all operating levels. 

Finished beer used, priced at normal standard, is charged to the bottling de- 
partment in a separate expense account. The breakdown by case product can be 
ascertained through the production detail records which are usually maintained. 
A filling loss variance, at operating level prevailing, should be established, since 
a fractional percentage change in filling yield could involve a substantial amount 
of money. Other operating variances could include: cleaning materials, crowns, 
labels, glue, breakage, production rejects, shutdown time, direct and indirect 
labor and burden. Again, it should be noted that varying operating levels would 
have a marked effect on the standards established and care should be exercised 
in their determination. 

Finished products inventory is established following the bottling process. 
Operating variances, some of which have been listed above, are determined 
through application of the flexible budget principle, and the inventory is debited 
at the prevailing budget cost, while variances are closed to cost of goods sold. 
Perpetual inventory control, by product, should be maintained, and records can 
be kept in case units and amounts. Here, too, the inventory valuation can be 
adjusted to reflect the volume variance by pricing the inventory at normal stand- 
ard, This variance should be closed to the appropriate category of cost of 
goods sold. 

The material in the foregoing paragraphs is applicable to canning also. Dif- 
ferent packaging materials represent the only change, as the canning of beer 
is generally performed in the same plant area as bottling. 


Receiving and Warehousing Finished Products 


Since there is no direct relationship between receipt of finished products into 
storage and their shipment, a separate cost center for the former has been estab- 


1468 N.A.C.A. BULLETIN 








ance 


cost, 


a me 
finisk 
tory 
withi 
ment: 
utiliz: 
possil 
This 
possil 
of day 
Op 
and i 
would 
depart 
produ 
cost, t 
and v 
in con: 


Shipp 


On 
lated t 


JULY, 








ited 
yuld 


iven 


n be 
ned, 
ince 


wos, 


ould 


cess, 
ined 
ited 
sold. 
; can 
n be 
-and- 
t of 


; into 





JULY, 1953 





lished in order to eliminate distortions. The theory is that, for the most part, 
merchandise from production lines will be stockpiled. There are two reasons 
for this assumption. 


1. Stock should be rotated, first-in-first-out, would apply. Breweries shipping national- 
as practicable, ly by rail would not have this particular 
2. Trucks, trailers and freight cars are not problem, generally, and this cost center 
always available for day-shift loading. and that for shipping coud be combined. 


In the case of regional breweries, this 


Again, labor can be standardized at possible operating levels and expenses 
handled in a similar manner. The question of segregating depreciation, insur- 
ance, taxes and other fixed expenses between this and the shipping cost center 
(to be taken up next) could be resolved by considering that, for purposes of 
cost, control and evaluation, the receiving and warehousing center would absorb 
all such expenses. The only reason for two cost centers is that the labor for 
each has no direct connection with the other. 

As in the secondary storage section, the receiving and storing operation affords 
a means of determining ideal inventory quantities, since it is at this point that 
finished product inventory is controlled. Although a mifimum working inven- 
tory is essential in a volume business of this kind, close study would establish, 
within reasonable tolerances, the ideal quantity for various seasonal require- 
ments. In this way, emphasis could be placed on rotation of stock, as well as 
utilization of available carriers. Application of standard costing technique makes 
possible a variance which would point out uneconomic inventory quantities. 
This is believed important because of the lesser cost of direct loading and the 
possibility of it, even giving consideration to night-shift line operation instead 
of day-shift in low-volume months, as a cost reduction measure. 

Operating variances in receiving and storing cost center could be for direct 
and indirect labor, overhead, carrier utilization and breakage. These variances 
would be closed out to the appropriate section of distribution expense, as this 
department, though generally under plant supervision, is not a direct factor in 
product cost. In the event that company policy includes this area in product 
cost, the operating variances should, of course, be closed to cost of goods sold 
and volume variance in pricing handled as has been outlined in other sections 
in connection with inventory valuation. 


Shipping 


On the assumption made in the preceding section that all fixed expenses re- 
lated to both storing and shipping, would be applied to the former, only oper- 
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ating expenses are included in this cost center. Therefore, flexible budget appli- 
cation is limited to labor and related expenses. Consideration should be given 
to the nature of the loading requirements as well as to over-all volume in setting 
standards. By nature of loading is meant the type of carrier, since varying time 
per unit can be expected for panel trucks, medium-sized delivery trucks, large 
trailers and freight cars. One possible solution would be to set a standard for 
each particular type of carrier, and to determine variance on the basis of actual 
loadings, at the end of each period. 


Summary 


In conclusion, it should be pointed out that because of space limitations, no 
attempt has been made to emphasize the specific advantages to management. 
Rather, the emphasis is on the opportunities for standard cost application, some 
of the problems to be encountered, and it is hoped, a possible solution of many 
of them. 


A Proposal to Be Carried Forward 


In this article, we have not gone into the management uses of the variance or 
other information developed. In fact, we have kept from giving any definite 
program of reporting results. This is because it was desired to center interest 
on the practicability and desirability of use of standard costs in breweries, which 
perhaps lag behind in their application. 

Attention has been directed to the production processes and their recognition 
as cost centers. It has been carried on to description of the many types of vari- 
ances which can be developed for each and the general handling of variances 
on the books. The narrative has been against a background of full technical 
familiarity with brewing, so that it may be apparent that standard costs, as de- 
veloped, will have real relevance to management. 
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Time Control of Truck Delivery of Bulk Material 


by THOMAS C. NORTH 


Public Acc 





TT RELATIVELY LARGE INVEST- 

MENT in delivery equipment re- 
quired by producers and distributors 
of rock and sand and of ready-mixed 
concrete, and the large part delivery 
expense plays in the operating costs 
of such a business, makes the control 
of such expense of paramount im- 
portance. 

There follows, in its general out- 


. lines, a program developed by a ma- 


jor producer and distributor of rock 
and sand and ready-mixed concrete, 
which has proven practical and, after 
several years use, highly successful in 
the control of delivery costs through 
analysis of time variances from stand- 
ard. In essence this program involves 
the use of standard or “check” times 
for each step in the delivery operation, 
against which the elapsed time for 
each delivery is compared. The sev- 
eral drivers are informed of the 
standard time against which they are 
operating and, through study and 
analysis, the desired results have been 
accomplished. 


Operations for Which Standard 
Times are Developed 

The various steps of each delivery, 
for which standard times were devel- 
oped and against which actual per- 
formance is compared, are as follows: 
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1. Time required to warm up truck by 
driver when he reports for work eac 
morning. 

2. Time required to make delivery in each 
delivery zone. 


3. Time required to unload after arrival at 
point of delivery. 

4. Time required to return to the plant 
after delivery has been made. 


5. Time required to obtain a load after 
warming up truck each morning or after 
returning to the plant from making a 
delivery. 


In the operation being reported on, 
the company has two plants. In one 
case, the delivery zones, which cor- 
respond to those established by the 
local sand and gravel association for 
several purposes, are irregular in shape 
and vary considerably in size. In the 
other case, the zones represent a series 
of concentric circles, scaled so that 
each is one mile in width. However, 
in both cases, time studies were made 
to determine the time required to de- 
liver a load to the central point in 
each zone, on the theory that it would 
be representative of the average load 
delivered in a particular zone. 


Comparison With Actual Times on 
Driver's Daily Report 

The primary record providing ac- 
tual performance time and compari- 
sons of standard or “check” time 
against it, is the Driver’s Daily Re- 
port (Exhibit 1). The actual time of 
each step of each delivery is inserted 
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in the left-hand section of this report 
(upper half of exhibit) by the driver, 
principally from delivery tickets for 
each load, which are time stamped by 
the shipping department when handed 
to the driver and upon his return to 
the plant. These reports, together 
with the related delivery tickets, are 
turned in daily to the office. The office 
staff inserts the elapsed hours and 
minutes for each element of the de- 
livery in the right hand side of the 
report and the figures are prompily 
reviewed by the transportation super- 
intendent for variations requiring im- 
mediate attention. 

Total trip time, which consists of 
the elapsed time between the depar- 
ture of a loaded truck and its return, 
less time on job, represents the road 
time. Control of the separation of 
trip time into these two segregations 
stems from the company’s practice of 
charging contractors for all unloading 
time, i.e., time on job, in excess of 
twenty minutes per load. This prac- 
tice prevents abuse of driver's courtesy 
by the contractor or his employees and 
prevents the truck driver from charg- 
ing more time on the job than is ac- 
tually spent there. 

In the right hand section of the 
daily report (lower half of exhibit) 
space is provided for a summarization 
of the time spent on all jobs for the 
day. It will be noted these data check 
to the total payroll hours of the driver 
for each day. Also, the number of 
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minutes required to start each morning 
and the average number of minutes 
required to obtain a load each day 
(the latter being detailed in the 
“amount” column) are also summa- 
rized in the extreme right hand section 
of the driver's daily report, expressed 
in terms of average time for all loads. 
One half of this average time charged 
by the driver to warm and load is con- 
sidered as the time required to start 
and warm the truck motor and the 
other half of the time is noted as re- 
quired to obtain the first load. It will 
be observed no time is charged for 
loading if less than five minutes are 
required. 


Driver Performance Reports 


It is considered that the most im- 
portant comparison lies in the rela- 
tionship of actual road time to stand- 
ard. At the end of each month a truck 
driver's performance report, developed 
from the driver's daily report and cov- 
ering the road time only, is posted 
on the company’s bulletin board, so 
that the drivers may know of their 
performance for the month as com- 
pared with the standard time and also 
how their performance compares with 
that of the other drivers. This report 
lists the drivers in the order in which 
their road time compares most closely 
to the standard time, the position 
standing of the first half of the driv- 
ers being shown in black, the re- 
mainder in red. Those drivers whose 
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variance is greatest and whose daily 
reports for the particular month do 
not indicate justifiable reasons for the 
variation, are required to effect im- 
mediate improvement. 

The start and load time figures from 
the daily report are also compiled for 
each driver each month and a report 
prepared so that each driver's actual 
performance in this respect may be 
compared with the standard or “check” 
time. 

While it is felt that a comparison 
of actual road time against standard 
for a full month will generally aver- 
age out delays resulting from traffic 
conditions, flat tires, mechanical diffi- 
culties on the road, etc., nevertheless, 
a driver's performance for a full month 
could vary from standard for reasons 
beyond his control. Therefore, a quar- 
terly drivers’ report is also prepared. 
Those drivers whose variation is great- 
est for a quarter are told that failure 
to improve their performance during 
the next quarter may result in their 
dismissal. Experience has shown that 
improvement almost invariably occurs. 


Truck Performance Reports 


The driver's daily report also pro- 
vides significant data used in the prep- 
aration of other reports, which are 
needed to give complete information 
on truck operations. One of these re- 
ports, called a truck report, is prepared 
each month to show the number of 
days each truck worked during the 
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month, trips made, quantities deliv. 
ered, hours on the road, hours in the 
garage, service hours (concrete mixer 
being cleaned), payroll hours, average 
load, and gas consumed by both mixer 
and truck. With the information con- 


tained in this report it is possible to 
determine the relative efficiency of 
each truck, 

Another report prepared is called 
analysis of truck operations. The pur- 
pose of this is to determine the extent 
to which the fleet as a whole is being 
used. Obviously, it is uneconomical 
to have excess truck capacity, as occa- 
sional peak requirements can usually 
be met through the use of rented 
equipment. 

This latter report details the avail- 
able working days, the number of 
available trucks (it being considered 
that one truck, on an average, will 
always be in the garage), and available 
truck hours, computed on the basis of 
eight hours for each truck for each 
available working day. The report 
also shows the available tons or cubic 
yards hauled. In addition, the per cent 
of actual road time to standard or 
“check” time for all drivers for the 
entire month is noted, together with 
the percentages for the high and low 
man in each month. 

An individual cost record is not 
maintained for each truck but an over- 
all cost per road hour for all trucks of 
each type at each plant is prepared. 
This hourly cost indicates the cost 
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trend from month to month for the 
fleet as a whole and whether the av- 
erage cost for a particular month is 
above or below normal. 


A Source of Improvement 


By constant and careful analysis of 
the data obtained from these reports 
and through their interpretation to the 


drivers, positive time savings have 
been effected and costs maintained at 
a level lower than prior to the pro- 
gram’s adoption. Thus, rather than 
ignoring control of delivery costs, as 
is so often done, we tackled them at 
the “grass roots” (or “rock-bottom,” 
if you will) and have successfully con- 
trolled the element of time expended. 


Cost Standards in Small Home Construction 
by JOHN E. SHIRLEY 


Partner, Arnold, Hawk & Cuthbertson, Dayton, Ohio 


‘ow CONSTRUCTION of houses for 
sale in any volume under present 
material and labor market conditions 
is a venture of speculative nature in 
the purest meaning of the phrase. Be- 
sides the inherent marketing risk be- 
cause of slow inventory turn-over, an- 
other risk, no less serious, is being in- 
curred every day by builders. This 
stems from the fact that both material 
and labor prices are unstable and pro- 
duction efficiency is unpredictable to a 
great degree. This paper does not 
propose to deal with the marketing 
tisk but, briefly, with methods de- 
vised by the author and presently em- 
ployed by a builder engaged in the 
mass production of low-cost residential 
housing, to aid him in controlling the 
tisk from variations in material and 
labor prices and worker efficiency. 


Progress Schedule for Construction of 
the Houses 


First of all, a complete program is 
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planned each building year. This is 
necessary from several standpoints. 
Capital is not unlimited and must be 
utilized in the most advantageous way 
in order to get and keep under con- 
struction the maximum number of 
houses which both owned and bor- 
rowed capital will permit. This ne- 
cessitates accurate and  carefully- 
studied-out production schedules, Such 
schedules are prepared and daily prog- 
ress is reflected on a production re- 
port which is pre-printed for all the 
detailed steps (cost coded) of con- 
struction to which each house is sub- 
ject. Each is assigned a number 
against which checkmarks are placed 
daily to indicate completion of in- 
dividual steps. This production report 
is then utilized for checking perform- 
ance against schedule. It is also uti- 
lized in connection with cost stand- 
ards, the central theme of this paper. 
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Establishing and Recording Cost 
Standards 


Standards are established for each 
of the “production” steps involved in 
construction. Many of these standards 
are contract prices which the builder 
establishes with the subcontractors to 
perform the same function in all 
houses planned for. (Some of the 
contracts have escalator clauses but this 
contingency is provided for in the 
accounting). Some of the production 
steps, not covered by contracts with 
subcontractors but performed through 
the purchase of materials and hourly- 
paid labor, are standardized as to cost 
upon past experience, weighted by 
considered expectation. These stand- 
ards, too, become part of the list of 
cost standards which go together to 
establish a total cost standard for each 
basic type of house being constructed. 

There are several of these basic 
types of houses for which standards 
are worked up. The additional cost 
of minor variations in appearance of 
the roof line or front elevation, etc., 
are recorded as variances in the cost 
from the standard and are not treated 
as separate standard house types. After 
the detailed cost standards for each 
basic type house have been established, 
they are entered in the first amount col- 
umn of a spread sheet which has de- 
scription of the various production 
steps in the item column. The standard 
amounts thus entered are totaled and 
become the total standard prime cost. 

To this total is added a standard 
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amount representing construction or 
field overhead. The resulting total 
represents the total field construction 
standard cost of the house. A stand. 
ard selling cost figure (a major part 
of which is the commission, a sum 
certain, arising from the commission 
percentage negotiated with a real ¢s- 
tate agent or firm applied to the ex- 
pected selling price for that particular 
house) is also added. There is like- 
wise a standard amount for general 
and administrative overhead. The re- 
sulting grand total represents the cost 
standard expected to be attained in 
the construction of each house of the 
type. All of the overhead standards 
are arrived at from past experience, 
weighted both by expected conditions 
for the building year and the volume 
of construction scheduled. 


Recording and Accumulating Actual 
Costs 

Each cost spread sheet is a prepared 
form which permits the entering of 
production step data, for comparison 
to the cost standards already entered, 
on fourteen houses of the same basic 
standard type. After the sheets have 
been costed for standards and the 
numbers of the houses under construc- 
tion are placed in the column head- 
ings, the postings are made in a way 
which is economical of clerical effort 
and yet gives the builder a quick pic- 
ture, on a daily basis, of variations in 
cost from the standards. Briefly, as 
the production reports are received by 
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the cost clerk, the production steps in- 
dicated as completed are recorded, by 
houses, in the columns affected, by 
placing checkmarks on the proper pro- 
duction step line for each house upon 
which production progress is shown. 
If the amount of an invoice, for ma- 
terials or for subcontractor’s services is 
the same as the standard amount, the 
date of the invoice only is entered. If 
the cost of the production step exceeds 
standard, the variance is placed in the 
proper line and column in red and, if 
the cost of the item is less than the 
standard, the variance is recorded in 


. black. Such entries indicate to the 


builder how his costs are going. Pro- 
vision has been made for contingencies 
such as partial payments, etc. 
Accumulation of actual costs on 
items upon which there exists no con- 
tract price with a supplier or subcon- 
tractor is a little more complex. Labor 
and materials of this sort on produc- 
tion steps are accumulated by cost code 
number (not by individual houses), 
starting with the beginning inventory. 
All such material and labor purchased 
is posted on subsidiary cost sheets un- 
der the proper cost code for the pro- 
duction step. At the end of each 
month, an inventory is taken of re- 
lated materials and work-in-process 
and the cost sheets are relieved of the 
ending inventory. The result is the 
cost of material and labor consumed 
during the period for each such pro- 
duction step. A tabulation of the num- 
ber of houses completed with respect 
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to each of these steps for the period, 
together with partial completions con- 
verted to terms of completion, pro- 
vides the means for arriving at an 
“actual” unit cost for this type of pro- 
duction step for the period. This cost 
is then posted to the cost spread sheets 
under the same scheme as has been 
described for the other items. 


How Are We Doing and How Have We 
Done? 

As individual houses are completed, 
the actual cost can be established easily 
by taking a net total of the variances 
for each house and adding or subtract- 
ing it to or from standard prime cost 
for the house type. The items of over- 
head — construction, selling and ad- 
ministrative—are computed on a unit 
house basis monthly and adjusted by 
the rate of production factor. Any 
variance existing is established in this 
way for the overhead factors. The 
builder is able, at the end of any 
month, to determine how his profit 
picture on each house is faring. In 
addition, cost control, which he is en- 
abled to have on a day to day basis, 
permits effective interim action. 

The description of this costing 
process has necessarily omitted many 
points of detail (and departure), 
which would be of interest. However, 
the essence of the system has been out- 
lined to indicate how a builder utilizes 
an adaptation of cost standards profit- 
ably in the mass production of small 
houses. 
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Pre-Process Storage Control of Tanner's Hides 
by FRED C. KLARMAN 


HE SOLE LEATHER TANNING indus- 

try is no exception to the ever- 
increasing labor costs common to most 
industries today. Every opportunity for 
lowering these costs and increasing 
efficiency must be investigated. We be- 
lieve that we have accomplished some- 
thing along this line in regard to the 
storage of green salted cattle hides. 
The meat packers fold each hide 
into a separate bundle and tie it with 
a rope before loading the hides into 
the railroad cars. It is in this condition 
that the hides are received at the tan- 
nery. Our earlier method for handling 


them follows: 


1. From thirty to fifty hides were unloaded 
from the railroad onto hand hand trucks. 

2. The hides were then wheeled to the 
scales where a receiving memorandum 
was made, showing counts and weights. 

3. From the scales the hides were wheeled 
to the storage location and piled on the 
floor. 

+. The freight checker then drew a diagram 
on the receiving memorandum showing 
the compass points and marking the lo- 
cation of the hides with an X. The re- 
ceiving memorandum then went to the 
office for checking with the invoice. 

5. When the particular car of hides was 
scheduled to be put into process, it was 
necessary to look up the receiving mem- 
orandum in order to find the location 
of the hides. A separate production 
order was made up showing the diagram 
with the location of the hides, The dia- 
gram caused some confusion and often 
resulted in taking hides out of the wrong 
car, due to amen or lack of knowl- 
edge of compass directions related to 
the storage location. 

6. After the proper hides were located, it 
was again necessary to load the hides on 
platforms for transportation to the 
"soak-in" wheels by monorail crane. 

7. Because the old hide storage warehouse 
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at the tannery had become inadequate 
as to space, it became necessary to 
store a greater portion of the hides in 
@ second warehouse on the other side 
of town. 


8. This second hide storage warehouse in- 
volved, not only the extra expense of a 
large truck and driver but also an addi- 
tional handling. At this location, it was 
necessary to load the hides on hand- 
trucks, bring them to the doorway, and 
transfer them to the platforms on the 
motor truck. 


We remedied both the physical and 
control deficiencies, the latter first, 
necessarily it was decided to investigate 
the possibility of using a fork truck 
and pallets. This proved feasible at 
the second hide storage warehouse and 
eliminated three handlings. However, 
we still had the expense of the large 
truck and driver needed to carry hides 
across town. The final solution seemed 
to be the use of a fork truck along 
with a larger warehouse at the tannery. 

In 1950, with the new warehouse 
completed, our present procedure for 
handling and control became practica- 
ble. First, each section of the new 
warehouse was numbered. Large met- 
al drum covers painted white with 
black numbers show up well against 
the cinder block walls. To a great ex- 
tent this has eliminated the confusion 
in regard to the exact locations. In the 
weight station, directly in front of the 
receiving door, a location board was 
set up. This has the numbers of each 
section printed on it over a nail driven 
into the board. 
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At the same time a simple system 
of inventory control was set up as 
follows: 


|. A hide write-up form, prepared in trip- 
licate, was made out and distributed 
when a hide invoice arrived at the office. 


a. First copy to freight checker. 


b. Second copy to inventory control 
book for entry as hides-in-transit. 


c. Third copy attached to hide invoice. 
. A loose-ieaf inventory control book in 
three sections, was set up for: 
a. Hides in transit. 
b. Hides on hand. 
c. Hides on hand scheduled for pro- 
duction. 


ny 


Our present system of handling and 
maintaining control of hides, under 


. the new storage and record system 


which have been described, is outlined 
below: 


1. Upon the arrival of a car of hides at 
the tannery, the freight checker re- 
moves from his file the hide write-up 
for a guide in separating the different 
grades and kinds. 

2. The fork truck operator places the pal- 
lets inside the railroad car where 
enough hides are counted and placed 
on the pallets to make an average 
“soak-in" wheel load, based on the 
average weight of the hides, as shown 
on the hide write-up. 

3. While the first pallet of hides is being 
weighed and taken to the storage lo- 
cation, a second pallet is being loaded 
in the car. 

4. When the pallet of hides is on the 
scale, a tag is attached showing the 
car number, count, and weight. 

5. After the unloading of the car is com- 
pleted, the freight checker puts the 
location number on the receiving mem- 
orandum before turning it in to the 
office. At the same time, he also 
makes out an information tag showing 
the information on the car, which he 
hangs on the proper nai! on the loca- 
tion board. 

6. When the receiving memorandum has 
been received in the office and checked 
with the invoice, the hide write-up is 
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removed from the hides-in-transit sec- 
tion of the inventory contro! book. 

7. The date unloaded, location number, 
and number of hides received over or 
under the invoice count is entered on 
the hide write-up. The hide write-up is 
then filed in the inventory control book 
under hides-on-hand. 

8. The invoice is then reported as re- 
ceived and all papers pertaining to it 
are pasted into a numbered, double- 
page scrapbook. Thus, all information 
regarding the particular invoice is in 
one location, arranged by invoice num- 
ber. 

9. The “soak-in" schedule is usually made 
up a week or two in advance. The hide 
write-ups for the particular invoice of 
hides to be put into process are re- 
moved from the hides-on-hand section 
of the inventory control book and a 
lot number is assigned. The date to be 
“soaked" is also entered. 

10. The hide write-ups are then transferred 
to the hides-on-hand scheduled-for-pro- 
duction section of the inventory control 
book and are taken by the first produc- 
tion department as needed. 

11. Once the hides have been put into 
process, the only identification on them 
is the lot number which has been 
stamped into them. For this reason, we 
keep a memorandum book showing the 
lot number and invoice number. Should 
any question arise regarding a lot in 

rocess, a reference to this book will 
locate the invoice in the invoice scrap- 
book, which has complete information. 


12. As the first production department re- 
ceives the hides from the hide storage 
warehouse, the freight checker removes 
the tag from his location board. Thus, 
his location board shows the occupied 
sacticns of the warehouse and an ex- 
amination of the tags on it will show 
what cars of hides are still on hand. 


13. A duplicate record can also be ob- 
tained from the inventory control book 
in the office. 


As a result of the changes in the 
method of handling the storage of 
green salted cattle hides, we have not 
only reduced our labor costs because 
of greater efficiency but have, at the 
same time, developed a closer control 
over inventories. 
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